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Timer Business 
becoming one of the 
livest money-makers in 
the Accessory Trade 


Recent investigation showed that replacement timers 
for Fords are one of the three fastest selling lines in 
most auto supply stores and garages. 


Also, that by far the largest part of this profitable timer 
business has been built up in the last two or three years. 
It has been a case of educating Ford owners on timers 
—selling them better ignition—easier starting, steadier 
pulling, more power, less carbon. Part of this educat- 
ing has been done by progressive dealers—much of it 
by the timer manufacturer. 


Why the MILWAUKEE Dominates 


The Milwaukee has always been the best-known, best- 
advertised replacement timer. In 1921, the money 
spent to increase the demand for Milwaukee Timers 
was far greater than that spent by any other timer man- 
ufacturer. This year the Milwaukee is being advertised 
even more extensively than ever before. 


As a result, the Milwaukee Timer is a known value to 
Ford owners. They know it is good, dependable and 
durable. They don’t have to be “‘sold’’ by the dealer— 
they come to the store to buy a Milwaukee. 


Think this over, Mr. Dealer. Which manufacturer is 


doing the most for you—the one who sends the Ford 
owner to your store to buy a timer—or the ones who 
just make a timer and let you do all the selling? 


It pays to tie up to Milwaukee Timer advertising 
by using window and counter displays. If your 
stock of Milwaukee Timers is low, re-order from 


your jobber. Spring will soon be here—and that 
means more timer sales, you know. 


Steel Display Stand—FREE ‘ 
If you haven’t one of these Milwaukee Timer Milwaukee Motor Pr oducts, Inc. 


display stands for your window of counter, oe , ; 
write us for one today. Handsomely litho- (Formerly Milwaukee Auto Engine & Supply Co.) 
ppemet in 4 cote. ae 5 actual wae a... 
ssembly. on’t ver. e ° ° ° 
many sales for you. Sent FREE—POST- Milwaukee, Wisconsin 
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Myriads of lights flood Coliseum at 22nd Annual Automobile Show 


| Evidence of Price 
Stabilization at the Chicago Show 


YSTERIA over money value gives way to quality 
talk as 1000 trained salesmen meet the public that 
throngs Coliseum. Show is bright, cheerful and friendly. 
Moon exhibits new chassis and Hudson and Nash have 
low priced closed jobs. Columbia shows new car in 


hotel. 


By CLYDE JENNINGS 


HE Twenty-second Annual Chicago Automobile 
Show was opened in a manner satisfactory to 
those most concerned. There was a very good 
first day attendance and the Coliseum and other build- 
ings which house the exhibits were ready. The deco- 
rating scheme was well worked out and it was prob- 


ably the lightest and brightest show ever staged by 
S. A. Miles, who manages the show on behalf of the 
National Automobile Chamber of Commerce. 

A hasty review of the show was convincing that the 
manufacturers and others who decide upon the policy 
to be followed in connection with the exhibition had 
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Soft Pedal on Price Advertising 


ATE in the week previous to the Chicago show a petition was circulated among Chicago 
dealers in which the signers addressed each other in a plea that “no undue emphasis” be 
placed on price advertising during the show or until July 1, 1922. 

The plan is to demonstrate that selling cars by quality of the product rather than by 
direct price competition is the best method of merchandising. This petition, ‘if heeded by 
the various dealers, will serve to remove the muslin bargain signs from the fronts of the build- 
ing, the “great reduction placards from the windows and to tone down some of the recent. 
newspaper advertising in which large price figures were practically the only feature. 

In reading this petition to the assembled dealers and salesmen on Friday night, Henry 
Paulman said that it had been signed by 44 dealers. His expectation, from the response of 
those approached, was that 100 per cent of dealer signatures would be obtained. The lack 
of signatures was chiefly due to a lack of time for the man to cover the entire field in the 


short period of work before the show. 








decided to profit by the mistakes of the New York 
Show, which were apparent to everyone and were so 
well put into words by S. A. Miles, the veteran mana- 
ger. There was no evidence of a price hysteria, neither 
in the exhibits nor in the advertising. A very few 
new prices were announced and one of. these was by 
Jackson, which was not an exhibitor at the previous 
shows. 


The special editions of the afternoon and the Sun- 
day morning papers were evidence that the powers that 
be were quite willing to drop money values as a sole 
bait to the public. Only three or four of the ads feat- 
ured prices in a way that would indicate lower values. 
In some cases, these advertisements were misleading, 
as the prices were the same as those announced early 
in the year, but the impression sought was that they 
were new prices. Only one advertisement had any of 


the ugly text that talked of “cheapening the car to ° 


meet price competition.” 


There was very little talk around the show as to 
what the Dodge prices would be and it appeared that 
this sensation of previous gatherings had to a large 
extent shot its bolt. If any of the competing dealers 
were worried about what was to happen on Feb. 1, they 
concealed this anxiety. 


The small number of factory executives present was 
rather a contrast with the early days of the New York 
show, and was regarded as a very good sign by the 
observers. At New York there was a great deal of 


anxiety as to what the show was going to indicate in 
the way of public interest in both attendance and buy- 
ing. It was pretty generally accepted after that show 
that the public was interested and that there would be 
some buying. This appears to be taken as a matter of 
course for the Chicago show. 


Outlook for Sales Cheers Dealers 


There is a great deal of interest in these early days 
as to how much buying interest will develop. The 
dealers were rather enthusiastic after the first few ses- 
sions over the prospect for sales. They said that their 
inquiries indicated that a good many of the visitors 
were really interested in new cars and that their pros- 
pects were bright. 

Locallv, and to a considerable extent with the factory 
men, the chief interest in the show was as to how the 
plan of the Chicago Auto Trades Association in the 
special training of salesmen for the show work will 
result. It was evident from the first conversation with 
a salesman that they held a different attitude toward 


the public than those at the New York show. There 
was no embarassment in a conversation, as the men 
had been given basic information on which to talk with 
the visitors, and all were very courteous in directing 
inquirers to other exhibits. Questions as to the indus- 
try and. as ‘to price tendencies were quickly and posi- 
tively answered. 

There were few surprises in the way of new cars. The 
chief of the new creations was not at the show, but in 
the. La Salle Hotel writing room, here the Columbia 
Motors Co. exhibited a new six to sell at $985. Those 
who saw it were quite interested in the prospect 
of this car, frankly an assembled prospect and proud of 
it, coming into production in May. It is said that the 
production of this car will be based on the excellence 
of the parts and the fact that it is assembled from the 
highest quality of parts makers’ products. 

In the show were*the Hudson coach and the Nash 
carriole, new closed. jobs which reduce the spread be- 
tween the touring car and the closed car. The Hudson 
was priced at $1795, which is only $100 more than the 
touring car. The Nash new body was on the four cyl- 
inder chassis and was priced at $1395, or $305 more 
than the touring car. These bodies attracted much 


attention. 
Attendance Indicates High Interest of Public 


The only new chassis at the show was the Moon, 
which was the expected six-cylinder job and was priced 
at $1295. ; 

In appearance the show made an excellent impres- 
sion. The decorations were light in color and there 
appeared to be more color in the body displays than 
at the New York show. 

Thomas J. Hay, president of the Chicago Auto 
Trades Association, was looking over the show from 
this vantage point when he offered this comment: 

“The show looks excellent and the number of visi- 
tors indicates that we are going to have a very high 
attendance. All of this indicates that the public in- 
terest in the automobile is greater than ever. The 
interest grows with the number of vehicles in use, 
which proportionately indicates the great number in- 
terested each year. 

“The fact that the automobile is developing is appar- 
ent to every one who comes into contact with the 
vehicle. The transportation. that it supplies quickly 
becomes so vital to those who use it that every car 
owner is looking forward to improvements that mean 
something. Then, too, the appearance has a strong 
hold on many persons. . 


‘ 
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First regiment armory houses many splendid exhibits at Chicago show 


“I think that here in Chicago we have created the 
right atmosphere for the show and we will be able to 
strengthen that impression through our properly 
trained salesmen during the show. It is a fact that 
every dealer in Chicago who has an improved car is 
having many inquiries this year that are entirely un- 
solicited. It is a fact that where the dealer knows 
some weaknesses of his car and the factory does not 
make an effort to correct these weaknesses, the dealer 
loses heart. I believe that the position of the dealer 
is stronger than ever before and that the position 
of the honest. speaking, intelligent dealer will continue 
to improve. It is good to stand here and look over 
the displays and recall the efforts the factories have 
been making in each of them to better serve the own- 
ers. This gives the dealer heart to work.” 


Steam Car Made in 1899 Exhibited 


There were, of course, chief points of interest. The 
1899 steam Locomobile was one of these. This car 
belongs to John Barr, of Dayton, Ohio, and has been 
used each year. It carried a 1921 license. This car 
was brought to the show by the management as the 
oldest car that could be found manufactured by one of 
the present exhibitors. It was driven by Barney Old- 
field up Wabash avenue on Friday as a feature of the 
opening of the show. Few visitors did not stop to 
look at this car. 

The Stanley steamer was, as usual, always sur- 
rounded by a crowd listening to the lecturer. The cut- 
out chassis always had more of a crowd about them 
than the finished cars. 

One could not escape noting the willingness of sales- 
men to open the car doors or lift the hoods for any per- 


son who inquired. The sale of ribbons to warn people 
from opening doors or lifting hoods was at a minimum 
for this show. Any visitor was welcome to sit in the 
best car in the show. 

Coincident with the Automobile show is the Auto- 
mobile salon which is nicely staged in the Drake Hotel. 
This exhibition opened at the same time as the auto- 
mobile show, and while there was not the rush for 
admission, by evening there was a very satisfactory 
attendance, with every indication of an entirely satis- 
factory week. There is an unusual run of new bodies 
displayed, most of which are custom built. The Davis 
car showed a chassis with a new six-cylinder engine. 

The hotel displays are practically the same as those 
at New York except the Columbia job previously men- 
tioned. The chief difference is that the Leach-Biltwell 
cars are in the Congress Hotel instead of in the show, 
as in New York. The Rickenbacker has only a chassis 
in the show by courtesy of the Chamber members and 
a rather liberal display of cars in the hotels. The 
Kissel is rather strong on hotel displays. 


More Dealer Meetings Being Planned 

The Gray, still priced “under $500,” has hotel space 
for a chassis and a touring car, while the Fox air- 
cooled is again displayed. 

The usual interest is shown in the accessories and 
equipment displayed on the balconies. There is a 
greater display of shop equipment than in previous 

ears. 
’ An increasing number of dealer meetings are being 
announced. Notable among these events were the 
Franklin luncheon for the showing of the new air- 
cooled car to western dealers and the showing of the 
Jewett to Paige dealers in the salesrooms in Chicago. 
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Graham Speech Closes Salesmen’s Training School 
Preparatory to Opening of Chicago Show 
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Chicago, Jan. 27. 

E most remarkable meeting held 

by the Chicago Auto Trade Associa- 

tion was that at the Congress last 

night, which was the climax of the cam- 

paign to train dealers and salesmen for 

a proper presentation of the automotive 

industry at the twenty-second annual 
Chicago Automobile Show. 

In numbers, the dinner was not as 
large as that of 1921. The latter func- 
tion was planned as a dinner to the in- 
‘dustry, this one was for the Chicago 
dealers and their staffs only, and more 
than 1,000 were present. 

George Graham, vice president of the 
Chandler Motor Car Co., was the chief 
speaker, and his effort was to show to 
those present the great need of standing 
for the industry upon which they were 
depending for a living, and which car- 
ried the hopes for their future, for them- 
selves and their families. 

He said that the day had come when 
it was necessary to do more than sell a 
ear, but build a business that would last 
for the future. During the more or less 
troubled times of 1921 he said that both 
the manufacturer and the dealer had 
learned much and there should be a 
great hope for co-operation, and there 
was reason for a belief that co-operation 
would be established which would work 
out to mutual benefit. 

Thomas J. Hay, president of the Chi- 
cago Auto Trade Association, presided 
at the meeting. The first speaker was 
Henry Paulman, who explained the ori- 
gin of the thought to train the salesmen 
and other representatives at the show in 
a coming line of conversation with vis- 
itors. This thought had occurred to the 
Chicago men even before the New York 
show, and their course of work was 
finally outlined by members of the trade 
association who composed the party go- 
ing to New York. During the show in 
New York they were greatly impressed 
with the varied stories told by the repre- 
sentatives to the public and by the price 
hysteria. 


Prize for Best Answers 


In addition to the questions and an- 
swers, which have been printed in MoTor 
Acer, the committee prepared a data sheet 
which contained the figures of the indus- 
try which must be used in conversation. 
Much attention had been given to this 
meeting by all sales managers who en- 
tered into the plan quite enthusiastically. 
A special effort had been made to con- 
vince the salesmen and others that these 
questions and answers were not to be 
learned as a catechism, but they were 


simply a guide for the information that 
was to be given out. 

As a further stimulation in this work 
a prize of $50 had been offered for each 
day of the show and a stranger would be 
sent around to interview the men in the 
various exhibits and he would decide as 
to who told him the best story about the 
industry. The prize awards will be an- 
nounced each morning for the day before. 

S. A. Miles, manager of the New York 
and Chicago shows, talked briefly on the 
wonderful spirit of co-operation he had 
found in Chicago and his extreme pleas- 
ure in learning that the effort to co- 
ordinate the contact with the public. 








Keynote Motto For 
Season of 1922 


T HE results of twenty years’ 

experience of engineering 
and business executives of the 
highest class are reflected in the 
design, material, workmanship 
and prices of the cars of 1922. 








Miles was quite a severe critic of the 
conduct of the salesmen at the New 
York show and the general excitement 
on the price situation. 


Commends Chicago Effort 


He commended the Chicago effort very 
warmly and brought out the fact that 
the show was given, not to sell a few 
cars to prospects who might gather, but 
to sell the industry to the people and to 
the men within the industry. He said 
that the’ two great national shows sup- 
plied a meeting place where the men 
from within the industry and from all 
points of the world gathered to exchange 
ideas for the benefit of all. 

Harry Moock, general manager of the 
National Automobile Dealers’ Assn., was 
introduced and spoke briefly on the pros- 
pects for the year of 1922. He said that 
he believed this year would be one of 
elimination of men who did not study 
their work and who did not get down to 
hard work. He referred to the recent 
clamor, during the singing, of a large 
group for the “Wisconsin” song. He 
said that he believed if the men who had 


called for this song and those who had. 


joined in the singing, would adopt the 
last two lines of the song as their slogan 
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for 1922 that all would be well with 
them. The two lines referred to were: 
“Fight, fellows, fight, 
And we will win the game.” 


Graham began his address with his 
plea for co-operation. He said that dur- 
ing the fat years of 1919 and early 1920 
dealers everywhere had fought for cars. 
They had demanded them and pleaded 
for them, and then came the latter part 
of 1921 and the manufacturer was then 
keyed up to a very high production. He 
was reluctant to cut down his manufac- 
turing schedule very quickly and he 
forced some cars on the dealers. 

Graham said that he believed that dur- 
ing the lessons of the last year had been 
sufficient to cure this tendency, and he 
did not believe that ever again that deal- 
ers would be so loud in the demands on 
the factories and he did not believe that 
the factories would force so many cars 
on the dealer. This, he said, was one of 
the big blessings that woulda make for co- 
operation between the’ dealer and the 
factory. 


° 


Manufacturers’ Co-operation 


Much amusement was created when 
Graham referred to the very close co-op- 
eration that he had found between the 
manufacturers. He cited as example the 
fellowship between the Hudson and Es- 
sex; the Chandler and the Cleveland, 
and the Paige welcome of the new Jewett 
car. He said that aside from the ex- 
ample picked at random he seldom found 
that manufacturers were in full accord, 
but he hopes that in the near future they 
would realize the need of co-operation 
and good fellowship for the benefit of 
the industry, but that he believed the 
dealers were much nearer co-operation 
than the manufacturers and that the Chi- 
cago Auto Trade Association was a shin- 
ing example of what co-operation could 
accomplish. 


There are five problems that the dealer 
must solve for himself to insure his fu- 


ture, according to Graham. These five, 
briefly stated, are: 


1. Am I in the right business? 

2. Is an overproduction of vehicles 
possible? 

8. Will prices finally stabilize? 

4. Can I finance my business? 

5. The used car problem. 

Graham disposed of each of these prob- 


lems briefly, saying enough to indicate 
his thought. As to whether the dealer 


was in the right business or not, he said 


that only the man himself could answer 
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this question. If he liked the business 
and liked the people he was in the right 
business, because he could easily con- 
vince himself that an automotive dealer 
was selling transportation and _ that 
transportation is one of the five essen- 
tials. Usually transportation comes after 
food, fuel, shelter and raw materials. He 
called attention to the importance of 
over-production Graham said he did not 
believe that this would ever again take 
place. That the lessons of 1921 had been 
very severe and that many manufactur- 
ers in shipping unordered cars to dealers 
had found that the dealer did not present 
himself at the railroad station with a 
draft to take up the bill of lading and 
that these were left on the manufac- 
turer’s hands and the storage bills were 
very heavy. He said he felt that the day 
of co-operation was at hand. 


Prices Based on Large Production 


Considering the question of stabiliza- 
tion of prices, Graham called attention to 
the recent Ford cut, and he said he be- 
lieved this would go far to convince the 
public that the period of price cutting 
was at an end. He said that the present 
prices were based on an expectation of 
a large production which would cut the 
overhead. If large sales did not follow, 
he believed that price advances soon 
would be in order. 

On the question of financing the dealer 
business, he said that this was largely a 
question of how frankly the merchant 
of the automotive vehicle discusses his 
business with the merchant in money, 
otherwise known as the banker. He said 
that confidences must be exchanged and 
that a good will should be established and 
that any dealer should be able to sell his 
transportation project to the bankers. 

On the question of used cars, Graham 
said that the department store methods 
were the great needs of the motor car 
dealer today. First that the dealer must 
convince himself that just as the manu- 
facturers have had to reduce their prices 
on new vehicles, so must the owner of 
the present used car reduce the price on 
his vehicle. The present owner of used 
cars must liquidate their present mer- 
chandise and that the dealer must not 
buy the used car of today on the price 
established before the adjustment was 
made on the new car. 


The Salesman’s Job 


The automobile salesman of today must 
not sit around and wait for somebody to 
come in and confer a favor on the estab- 
lishment by buying a new car, but this 
salesman must come down in the morn- 
ing with the sole purpose of bringing 
some money into the dealer establish- 
ment. He must recall thoroughly that 
he has a complete line of goods; that his 
line is selling the latest models; the next 
latest models, it should be a very good 
car; the reduced car; the as-is car; the 
lower-priced trade-ins. 

He said that the men with this line of 
goods should find out how much money 
the prospect has and adjust himself to 
this amount of money and sell the man 
the best car that the man was capable of 





buying. As a slogan for the coming year 
Graham suggested the following: 

“The quickest way to forget the losses 
of 1921 is to collect the profits of 1922.” 

A tribute to business as the world 
power and the force that not only regu- 
lates governments and business affairs, 
but provides for the families and the hu- 
man touch closed Graham’s address. 


Officials and salesmen of the Chicago 
branch of the Cadillac Motor Car Co. 
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opened their show activities Thursday 
evening at a meeting and banquet in the 
Blackstone hotel, Chicago, Expectation 
of excellent business during the show 
and following it were expressed by the 
speakers. About 50 attended the dinner. 
This meeting was followed by a sales 
meeting Jan. 27, at which William 
Holmes, technical expert from the fac- 
tory, gave a chassis lecture to salesmen 
and dealers. 








Locomobile of Ancient Type 


HILE the various makers in the 
industry are showing their most 
recent product at the Chicago 
show there is one car, while it may 
not be in accordance with the last 
word in design or body construction 
is interesting nevertheless because it 
represents the winner in the old car 
contest of the show. It is a steam 
driven Locomobile built in 1899 and 
is still running under its own power. 
The car is owned by John Barr, of 
Dayton, Ohio. 
This old timer is built with buggy 
type springs supporting a body quite 


unlike that of anything else at the 
show. Even the steering wheel is 
missing and in its place there is a 
lever. The steam engine is mounted 
directly under the seat and drives a 
tubular rear axle by means of a roller 
chain. The wheels are about the size 
of those used on a motorcycle. 

The control levers for the throttle, 
etc., are placed at the right of the 
driver and a small pedal about the 
size of the conventional accelerator 
pedal on today’s cars controls the 
brake. Two pressure gages consti- 
tute the dash equipment. 





Dealers’ Meetings for the Week 


the holding of many dealer meet- 

ings of importance. The new $1,000 
Franklin air-cooled car will be shown to 
dealers in the mid-west district at a 
meeting in the Congress at Wednesday 
noon. 

President H. M. Jewett of the Paige- 
Detroit Motor Car Co. will present to his 
dealers the new Jewett car at a meeting 
Thursday evening at the Blackstone. 


Site week in Chicago will witness 


This is the light six which will sell in the 
$1,000 class. 

Velie dealers will meet at the Drake 
Wednesday, when the new engine and car 
models will be shown. The mechanical 
improvements will be carefully detailed 
as important to developing volume 
business. 

Jordan dealers will be addressed by 
President Edward S. Jordan and General 
Sales Manager W. B. Riley at a meeting 
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Thursday noon at the University club. 

The new Chandler line will be pre- 
sented to the dealers of the mid-west 
territory at a luncheon meeting Tuesday 
noon at the Congress. 

The Overland dealers’ meeting will be 
staged at noon Wednesday in the Con- 
gress, with President John N. Willys, 
Vice President Walter P. Chrysler and 
Sales Manager A. C. Barber slated to ad- 
dress the gathering. As in New York, the 
factory organization will be presented 
to dealers with a view to establishing 
closer contacts and co-operation. 


The Oldsmobile dinner will be staged 


(SOTORPS CE 


at the Congress Wednesday at 7 p. m., at 
which President A. B. C. Hardy and a 
number of General Motors executives 
will make addresses. 

Sales and advertising men are promi- 
nent at the show, and will put in a busy 
week. Some of them are actively at 
work in some of the exhibits directing 
sales efforts, but for the most part they 
will devote their effort to strengthening 
the dealer organizations in the territory. 
The movement toward exclusive dealer- 
ships looms up more strongly with the 
introduction of the lighter models, and 
many realignments of territory are in 
the making. 


Production on Increasing Scale 


factories as the show season pro- 

gresses. Reports of factory repre- 
sentatives at the Chicago show indicate 
buying .responses at the January shows 
exceeding expectations of dealers and 
manufacturers alike and holding out 
promise of a steady improvement in the 
automotive situation. 


Many of the factory men report their 
dealers as having devoted a large part of 
the last few months toward clearing out 
the bulk of their used car stocks in prep- 
aration for active sales campaign. Now 
with their used cars down to a working 
level, the dealers are putting additional 


Pitsciores as is stepping up at the 


impetus behind their show efforts and 
this is bringing the actual sales high. 


Responses to the appeal of new models 
offered by some of the smaller producing 
companies indicate that the public has 
not yet bound itself to confine its buying 
to certain large producing lines. One of 
these is said to be sold several months 
ahead as a result of orders placed at the 
January shows, and several others report 
themselves as rushed to meet delivery 
demands. 

Addition of units are reported planned 
by at least one company,, which is now at 
capacity and finds itself nearing the 
point where it will have to increase its 
facilities. 


Accessories Shown at Chicago Mostly Those Which 
Add Convenience and Efficiency to Cars. Better 
Shop Equipment Shown 


F NOT a survival of the fittest, the 
I Accessory Show for this year could 

at least be called an elimination of 
the unessential in equipment and shop- 
fitments and those articles used to se- 
cure convenience and efficiency for the 
car owner. 

The exhibition was marked by the ab- 
sence of the usual sensational and wild- 
cat type of accessory and it was evident 
that the accessory manufacturers have 
given a thought to quality both in the 
finish and design of products offered. 
The crowds. viewing these exhibits dis- 
played a genuine interest in those cer- 
tain articles which form a part of their 
daily life. Curiosity seekers were in the 
minority and where one or more people 





gathered about any of the booths it was 
from the standpoint of genuine interest 
in the article on exhibition. 

Garage owners and service executives 
were present to examine and compare 
the various labor saving devices that 
were offered, a well defined tendency be- 
ing to purchase shop equipment of the 
higher grades. Propaganda relative to 
the flat-rate plan of dispensing service 
has not altogether fallen on deaf ears, 
as was shown by the lively interest of 
the service heads of the large and small 
shops in those articles of equipment that 
would eliminate costly operations that 
previously were executed by expensive 
manual skill. 


Either because of the present status 
of the industry or because of a sincere 





Waltham has brought out a newly designed combination clock and speedometer 
which is oblong in shape and quite out of the ordinary in appearance 
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effort to give the motoring public a gen- 
erally higher grade article, the ac- 
cessories offered the owner were as a 
whole better designed and more substan- 
tially constructed than has ever been of- 
fered to this class of buyers heretofore. 

The power of the Chicago exhibition 
as a clearing house for the maker and 
the market can not be denied. The num- 
ber of exhibitors present at the Chicago 
show but who were not seen at the New 
York were 45 in number and included 
some nationally known concerns. 

A few of these who made their Chicago 
debut and which attracted considerable 
first night attention were—beginning in 
the Coliseum gallery—the exhibit of the 
Columbia Axle Co., which although it did 
not reveal anything new in axles was a 
center of interest because of the instruc- 
tive character of the exhibition. The C. 
N. Hall Lamp Co. has on display a new 
line of side and tail lamps of drum de- 
sign and solid die cast construction that 
were both pleasing to the eye and gave 
the impression of durability. 

Of particular interest to the dealer was 
the exhibit of the David Lupton’s Sons 
Co. This consisted chiefly of the neces- 
sary bin equipment for spare parts and 
accessories for the average size garage. 
The sectional bookcase feature of this 
equipment was clearly shown. Of inter- 
est to the same type of spectator was the 
complete line of service station labor 
saving equipment shown by the Manley 
Co. More than passing interest was cen- 
tered on a miniature automobile factory 
which was on exhibition at the Veeder 
booth. 

The Hartland Co. included in their ex- 
hibit a new and very simple sleeve re- 
moving tool. 

The entire absence of freak and ques- 
tionable attachments for the popular 
make of cars was commented upon by 
those who have in the past been forced 
to compete with these concerns whose 
only virtue lay in their ability to attract 
the public. The attachments exhibited 
at this year’s show as a whole showed 
the considerable development work that 
had been done by the surviving makers 
of this form of equipment. 

The Perfector two-speed axle for Fords 
was the center of interest to those inter- 
ested in this make of car, so it showed 
that an attempt was being made along 
engineering lines to develop a satisfac- 
tory four-speed mechanism for this car. 
By a refinement of detail the Perfector 
axle has been developed to such a degree 
that its application adds only nine 
pounds to the total unsprung weight. 
The extra reduction is secured by means 
of a planetary gear system which re- 
placed the conventional Ford differential 
carrier. 


Many interesting applications of the 
Fulton Thermostat regulator was shown 
at their exhibit. This product is more 
generally known under the name of Syl- 
phon. A new fuel pump embodying this 
construction is. now -being developed by 
this concern. The installation of a sam- 
ple pump on a dummy engine was a cen- 
ter of interest to many technical visitors, 
as were the exhibits of the Norton crank- 
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View of the salon, which this year is being held at the Drake hotel. 
set forth at this exhibition. 


shaft grinding machine and the Heald 
cylinder grinding equipment. 

The Vibrating Specialty Co. exhibited 
one of the crankshaft balancing ma- 
chines. The Borg & Beck booth main- 
tained the well known clutch of this 
name as the main feature of attraction, 
while the attention was drawn to a new 
dash type radiator thermometer now be- 
ing marketed by this concern. 

The display of timers for Ford cars 
was limited this year to a very few com- 
panies who have been able to exist only 
because their article was of undoubted 
merit. Stop signals, although not greatly 
changed over the product of six months 
ago, show an improvement in construc- 
tion. The lamps as a whole are being 
built heavier throughout. 

The newly developed gasoline gages 
were of the hydrostatic pressure prin- 
ciple offer a product the degree of ac- 
curacy of which has never before been 
approached. The gages of this type were 
shown by three makers, all of whom re- 
ported very satisfactory sales and an un- 
usual amount of inquiries from men in 
the technical field. 

The most beautiful exhibit was in all 
probability the Stewart-Warner. Beside 
the universally known Stewart-Warner 
products there was also exhibited a new 
hot-spotted Stewart-Warner Ford carbu- 
reter. Among the interesting Ford spe- 
cialty exhibits was the new oil gage be- 
ing marketed by the Rajo Motor Co. 
manufacturers of the Rajo valve-in-head 
equipment for Ford cars. | 

Anti-theft locks were shown by sev- 
eral concerns, the transmission type be- 











ing predominant, with the steering wheel 
application a close second. The general 
feeling voiced by the individual exhibitors 
was to the effect that business was good. 
The buyers were described as being more 
critical and intelligent as to the quality 
of a product than heretofore. 


The Automobile Salon 


HE automobile salon at the Drake 

Hotel brought together the exhibits 
of the country’s leading custom body 
builders and a few of the makers of the 
higher priced foreign and domestic 
chassis. The body builders include 
Fleetwood, Currier Cameron, De Causse, 


The last word in the coachbuilders’ art is 
Both American and foreign cars vie with each other 


Graff, Kimball, 
Rauch and Lang. 

The foreign chassis shown are Isotta, 
Itala, Minerva, and Rolls Royce. The 
American chassis represented are Cun- 
ningham, Daniels, Duesenberg, Winton, 
Lafayette, Lincoln, Locomobile, Marmon, 
Packard, Pierce, Baker, R & L and Ste- 
vens Duryea. None of these chassis are 
new models, but the bodies mounted on 
them are representative of the highest 
skill in custom coach work. The salon 
this year was in a larger than usual per- 
centage devoted to chauffeur - driven 
types of vehicles, although a few of the 
makers showed sedan, coupe and tour- 
ing types. 


Smith-Springfield and 


6 
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An example of open body work at the salon. This shows a special body on a 


Locomobile chassis. 


Most of the cars at the salon are fitted with nickeled radiators 
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_ Several Car Makers Spring Surprises 
At Chicago Show 


1922 Seems to Be the Year of Startling Announcements 


in Field of the Thousand Dollar Sixes. 


Hudson and 


Nash Show a Coach for First Time. Moon and Colum- 


bia Out with a Light Six 
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bring to light any great array of new models. Nev- 
ertheless there are always a few surprises and this 
year proves to be no exception to the rule. The Colum- 
bia has a surprise in the form of a new light six in- 
corporating standard units and selling for $985. In this 
connection it might be worthy of passing comment to 
note that the real surprises of the year are in the field 
of the $1000 sizes. At New York we had such an- 
nouncements as the Jewett, sponsored by Paige. 
Hudson waited for the Chicago show to announce the 


I: was not expected that the Chicago show would 


new Hudson coach, which, like the Essex coach, 
brought out a few months ago, is a real economy closed 
car in which curves and other costly construction have 
been eliminated and simple straight lines substituted so 
that it has been possible to bring the price down to only 
$100 more than the seven passenger open car. Nash 
also is showing its Carriole which is a business and 
professional man’s closed car with all the costly con- 
struction usual to the sedan or coupe removed. This 
car sells for $1350 and is mounted on a four-cylinder 
chassis. 








NE of the entirely new chassis at the 

show is the new Moon 6-40. This 
incorporates the new Continentaf6-Y en- 
gine. It has similar lines to the distinc- 
tive larger Moon which is familiar to 
the industry. It is an asembled car, in- 
corporating well known units, but dif- 
ferent from the usual car in that cer- 
tain additions are made particularly on 
the engine where the Sheppard valve has 
been added. 


New Columbia Six 


HE new Columbia Six is being shown 

at the La Salle Hotel, the exhibition 
being intended for dealers only as the 
car will not bein production before April 
1. Besides the low price, $985, this car 
makes its appeal through its connection 
with the name of prominent parts manu- 
facturers from whose products the car is 
assembled and its tasteful body lines. It 
incorporates the new Continental 6-Y en- 





Columbia has brought out a new light six-cylinder car to sell at $985. 


gine which is claimed to develop 50.7 hp. 
on the block. The axles are Timken and 
the other parts manufacturers interested 
are equally prominent but may not at 
this time be mentioned. The clutch is a 
disk unit, the gearset a three speed se- 
lected, the tires 31x4. 

The sample body which is shown at 
the La Salle is an Erdman-Guider prod- 
uct and is an excellent sample of the 
new straight-line flat cowl, flat hood type 
of line which seems to be rapidly gain- 
ing favor. The steel disk wheels blend 
very harmoniously with this type of line. 
The car is low so that the driver’s eye is 
about on the same level as if he were 
walking along the street. The car weighs 
2400 lbs. according to the manufacturers, 
and with the 3% by 4 six-cylinder engine 
could be capable of good performance. 
It is mounted on 115 wheelbase. 

The chassis layout for this new car is 
very clean, this feature being aided ma- 
terially by the mounting of the hand 


brake on the front end of the propellor 
shaft. There is only one universal in 
the drive which is a Hotchkiss type with 
long semi-elliptic springs. The engine is 
unit power plant mounted directly in 
the main frame, the arms on the bell 
housing acting as a substantial cross 
member. There is a cross member a lit- 
tle behind the center of length of the 
chassis, this being a flat inverted U sec- 
tion heavily gussetted to the main frame. 
Behind the rear axle there are two rear 
cross members between which the cylin- 
drical gasoline tank is suspended. 

The body shown was painted a dark 
green with a golden yellow stripe, the 
trim being in black and nickel. This 
color will be standard. The fittings are 
all up-to-date, including the barrel type * 
of lamp, oil cup chassis lubrication, no 
exposed bow in the top, sloping wind- 
shield, plaited upholstery, exposed door 
handles and exterior hinges. An econ- 


omy feature is the elimination of the 


~s 


. 


The car and chassis are shown above. It 


uses the new Continental 6-Y engine, said to develop 50.7 hp. on the block test 
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rear wheel housing giving a sort of 
sportster effect, although the rear seat 
width is 41 ins. 


Nash Carriole 


HE Nash Carriole, a five-pasenger en- 

closed car made its bow at the Chi- 
cago show. This car is entirely new in 
the Nash line this year and is mounted 
on the four-cylinder chassis. It is de- 
signed as a light enclosed family car. 
The price is $1350 f. o. b. factory. 

The body of the car is an all metal 
construction similar to that used on the 
higher priced sedans and coupes. The 
front seats are divided and both may be 
folded forward inasmuch as they are of 
the parlor car type. The driver’s seat 
folds against the steering wheel and the 
right hand seat under the cowl when not 
in use. The front seats are upholstered 
in genuine leather and the rear seat in 
wool cloth as well as the interior trim- 
ming. 
~ There are two doors, one on each side, 
the left hand door being at the driver’s 
seat and the right hand door directly 
opposite. Both doors are wide enough 
to make entrance and exit an easy mat- 
ter. The front and rear windows may 
be raised or lowered by the turning of 
a handle. In the hack of the car is a 
large plate glass window. There is a 
dome light for interior illumination. 

List price includes cord tires. It is 
pointed out by the makers that the low 
price for this car has been made pos- 
sible because of the adaptability of its 
body design to volume production. 


Moon Light Six 


OON has added a new six-cylinder 

car known as the Model Six-40 to 
its line. This is a 115 in. wheelbase to 
sell at $1295. It is built up of such 
units as Continental engine, Timken 
axles, Spicer universal joints, Borg & 
Beck clutch, Delco starting, lighting and 
ignition, Exide battery, etc. 

The engine used in this car is the new 
model Continental 6-Y, having a bore of 
3% in. and a stroke of 3% in., one of the 
features of this engine being the use of 
the Sheppard valve. In this valve the 
conventional type of L head layout is 
used with the exception that the valve 
spring is placed above the valve and en- 
gages with a rod or stem resting on top 
of the valve head. The engine is said 
to show 46 hp. on the block test. Cam- 
shaft and generator drive are by chain 
and are so arranged to be easily ad- 
justed. The crankshaft is four bearing. 
Lubrication is force feed. 

A new design has been incorporated in 
the frame in which four cross members 
are used. A charcteristic of Moon frame 
construction is the molded gusset plate 
on the rear of the frame to add stiffness 
and afford protection to the gasoline 
tank. 

One of the features of the Timken axle 


used in this car is the mounting of the 
pinion shaft. The shaft bearings are 





The new Moon light six, a 115-in. wheelbase car which has been added to the 


big six made by this company. 


The body work, especially, is well carried out 


on this car 





The Nash Carriole which is mounted on the four-cylinder chassis. The design is 
said to lend itself especially to quantity production because of the elimination of 
curved surfaces 


mounted fore and aft of the pinion gear, 
which reduces the overhang on the pin- 
ion shaft and assures a positive method 
of lubrication to the axle proper. Other 
details include spiral gears, foot brake 
on rear axle, emergency brake on trans- 
mission. The springs are semi-elliptic, 
the front being 36 in. long, the rear 54 
in. The propeller shaft is of large diam- 
eter to prevent whipping at high speeds. 

Other features of the chassis include 
a Gemmer steering gear with an 18 in. 
wheel. The radiator is a cellular type 
with a shell made of German silver. The 
gear shift lever is provided with the 
Johnson theft lock. The fuel tank is 
placed in the rear and the bracket of the 
extra tire carrier is fastened to the gus- 
set plate protecting the tank. The tank 
is fitted with an automatic gage. 

The body is built of silver finish steel. 
Deep one piece stamped fenders of good 
design are used. 
struction makes them rigid and free 
from rattle. The headlights are of the 
drum type with silver nickel rims and 
deflecting lenses and have dual lamps for 


The one piece con- 


driving and dimming. The upholstery is 
genuine black leather and the side cur- 
tains are of the same material as the 
top and are fitted to open on the doors. 
The cabinet at the back of the front seat 
is used to carry the curtains and this 
cabinet is finished in polished hard wood. 

The tire size is 31 in. x 4 in. and the 
tires are cord. Wire and disk wheel 
equipment includes an extra wheel. The 
car shown at the Chicago Show was fit- 
ted with disk wheels. One of the things 
noted about this car is its low and rak- 
ish appearance. The radiator design is 
substantially the same as that on the 
larger Moon car. 


New Hudson Coach 


HE new Hudson coach which is to 

sell at $1795 or only $50 more than 
the 7-passenger phaeton and $100 more 
than the 5-passenger is on exhibition for 
the first time. It incorporates a number 
of economy features in closed body con- 
struction. A large part of the economy 








Three-quarter view of the Hudson coach, which resembles very much the lines 
of the Essex coach brought out a short time ago 


Gardner is showing a chassis which, while about the same as last year, contains 


many refinements. 


A high pressure lubrication system for the chassis has been 


adopted 


One of the fine examples of coachwork is the roadster body on a Pierce-Arrow 


chassis. 


has been affected by the elimination of 
curved pieces of wood. 

Substantially all pieces of wood in 
the body framing are cut on straight 
lines. This not only materially reduces 


The car is replete with many refinements 


the cost in preparing the wood framing 
for assembly, but also, in a number of 
instances, has resulted in making the 
assembly work much easier and far more 
readily handled on an interchangeable 
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basis. An additional saving has been 
made in the use of two in place of four 
doors. 


This has been made possible by the 
adoption of individual Pullman-type 
seats in front in place of the usual fixed 
type. These seats fold out of the way 
to allow access to the rear seat. The 
car is a 5-passenger design. The rear 
seat is continuous across the body in the 
usual way. 


The type of body construction em- 
ployed is such that it is possible to put 
it together in a number of sub-assem- 
blies. The body may truly be said to be 
assembled instead of built up in the 
usual manner. There is no great amount 
of tacking to be done from the inside of 
the body. This can practically all be 
done before the body is put together. The 
roof furnishes a good example of this 
type of construction. 

The entire roof is practically a sub- 
assembly. It is a soft type covered with 
artificial leather. The actual ceiling or 
roof lining is put on before the roof is 
put on the body. The roof is then put 
over the top of this lining as an inde- 
pendent assembly. Additional economy 
has been secured by making as many 
parts of the body as possible of the same 
dimensions. 


Lexington Has New 
Model Chassis 


EXINGTON is showing a Series U 

chassis which it will put into produc- 
tion along with the present series S. & 
T. The new chassis, while fundament- 
ally the same in design as the others, 
differs somewhat in regards to the 
wheelhase, the newcomer being one inch 
longer than the Model S wheelbase, or 
123 ins. 


There also has been some slight 
changes made in the frame design on 
the U-chassis, particularly in the matter 
of cross members which have been made 
heavier and add materially to the stiff- 
ness of the frame. The wheelbase on 
the Series T, 128 ins., remains the same, 
One of the features on the new Model 
U-chassis are the extremely long rear 
springs used. These are semi-elliptic, 
nearly 60 ins. long. 

The powerplant in this car is the An- 
sted engine which this company has been 
furnishing as regular equipment on one 
of its chassis. A few changes have been 
made in the Ansted engine used by the 
Lexington, but these are of a minor 
nature. 


CHARLESTON TRADE ELECTS 


Charleston, S. C., Jan. 27—At the an- 
nual meeting of the Charleston Auto- 
motive Trades Assn. J. Robertson Paul 
was re-elected president. Eugene F. 
Ostendorff was again selected treasurer 
and J. Gilmore Smith secretary. E. M. 
Shingler was elected first vice presi- 
dent and William Heyward second vice 
president. 
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Detroit Sales Pass 1921 Mark 


Business In Every Feature 
of Detroit’s Annual Show 


Salesmen Declare Sales in Large 
Volume Will Follow — At- 


tendance Largest on Record 


ETROIT, Jan. 27—Detroit’s automo- 

bile show of 1921 was designed so 
that people could not resist buying and 
the plan has worked out. 

To overcome the skepticism in the 
public mind as to final revisions in 
prices, and to induce buying in the face 
of the general business depression, it 
was necessary to go to unusual lengths 
in creating buying appeal. The Detroit 
Automobile Dealers’ Assn., forearmed 
with this knowledge, went far beyond 
the bounds of the average year’s show 
and it has been rewarded. 

Attendance at the show ran far ahead 
of farmer years, by mid-week the turn- 
stiles having registered 4,000 more than 
any previous year. 

Buying is far ahead of 1921’s mark 
and compares favorably, particularly in 
the low and high priced field, with av- 
erage years. 

Hesitancy has been experienced in the 
medium price field, ascribed in the main 
to speculation on the retroactive price 
to be announced by one of the big pro- 
ducers, but there are evidences of big 
buying in this field when this uncer- 
tainty is cleared away. 


Show for Business 


Dealers say it is a “business” show in 
everything that the word conveys. Sat- 
isfaction is expresed at the volume of 
sales, at the interest of attendance, and 
with the practically definite assurancen 
of buying with the apeparance of driving 
weather. 

Detroit is a city which in summer is 
alive with motor cars. In winter most 
of its cars hibernate. The show is be- 
ing held in the late stages of the hiber- 
nation period with zero weather preva- 
lent. It is not the season when anyone 
here feels the urge of the open road. It 
is the time, however, when decisions are 
made as to what kind of a car will be 
driven in the driving weather, and many 
a salesman at the show is treasuring a 
card which is as good as a sale two 
months from now. 

The effect of price indecision has been 
overcome to a large extent by the in- 
troduction of special paint jobs, and spe- 
cially equipped cars, which make a buy- 
ing appeal that cannot be overcome by a 
deviation of silght sums of money in 
cars of other manufacture. Except where 
cars are to be used almost exclusively 
in every-day business life, there is a 
movement toward individuality in motor 
car possession which finds its best ex- 
pression in the special paint and special 














equipped car. When it is considered that 
these cars mean the expenditure of from 
$100 to $200 over the price of the stand- 
ard model of similar make, it can be 
seen that the price appeal is losing some 
of its potency. 


Judging from indications at the De- 
troit show it may be expected that 1922 
will witness a distinctive movement on 
the part of city buyers toward cars ex- 
pressing personal tastes in paint treat- 
ment and refinements. There is almost 
a visible effort on the part of manufac- 
turers to encourage this, particularly as 
to roadsters and cars for light use. 


Crowds Fill Aisles 


Detroit, as the hub of the automotive 
industry, is naturally very much inter- 
ested in cars and their progress, but 
this alone would not explain the pres- 
ence of the huge, surging crowds filling 
the aisles of the show each night. Deal- 
ers see in the attendance and glean from 
inquiries a fundamental buying desire 
which presages good business in 1922 
and business as soon as general condi- 
tions advance a few more stages toward 
rectitude, 


Right here it might be said that the 
salesmen are sanguine over the pros- 
pects of good business during the year, 
particularly over business developing as 
a result of the show. There is a whole- 
heartedness in their treatment of a visi- 
tor, and in their interest in seeing him 
buy right (one of their cars), which 
gives the impression that dealers have 
been successful in keying up their staffs 
to a point where genuine cooperation 
may be expected in the battle for busi- 
ness. Also there is no tendency to 
knock the car “you are driving now.” 
No one can leave the show with the feel- 
ing that a real, honest effort has not 
been made to sell them. 

The curiosity of visitors as to the “in- 
nards” of a car has been amply looked 
after in the presentation of open chassis. 
Practically every exhibition has its open 
chassis. The Willys-Overland, Knight 
exhibit has an open chassis under which 
is mounted a telephone amplifier through 
which a demonstrator in a distant booth 
describes the mechanism as it slowly 
revolves. 

A number of the exhibits have their 
prices mounted upon imitation Michigan 
license tags, which this year is a bright 
red, and it makes an attractive presen- 
tation of the “bad news.” 

The Ford exhibit is missing from the 
show this year, the explanation being 
given in newspaper advertising that con- 
gestion about the booths in former years 
had prevented individual attention to 
visitors. Instead the Ford dealers of the 
city staged exhibitions in their sales 
rooms which were said to have borne 
good results. 

Newspaper advertising of the show in 


the main consisted of ads by dealers of 
their cars and tke number of their 
booths, but the association ran an ad- 
vertisement in the attraction columns of 
the papers, setting forth the place and 
hours of the show. An attractive adver- 
tising feature was the placing of brightly 
colored disk, wire and wood wheels in 
windows of stores in the shopping dis- 
trict with small cards stating the show 
was in progress. This helped in a large 
measure to center public attention. 

A very fair idea of the dealer’s belief 
in the potential sales possibilities of the 
show is found in the extensiveness of the 
local advertising campaign carried on 
during the week. This was carried out 
to an extent which dealers frankly ad- 
mitted they had not anticipated in the 
days previous to the show opening. 

President Guy A. Simons and Manager 
H. H. Shuart, of the Detroit dealers’ as- 
sociation, expressed the general feeling 
of dealers as a result of the show as very 
enthusiastic. Actual buying ran far 
ahead, they said, of last year and meas- 
ured up satisfactorily with other more 
prosperous years. There were few who 
could not credit a number of sales di- 
rectly to the show, and there were none 
who could not point out a goodly amount 
of busines lined up by it. 


Buying Runs Strong 


On Wednesday of show week Detroit 
day was celebrated by the attendance of 
the Michigan Automotive Trade Assn., 
which held a noon-time meeting and 
luncheon at the Statler. At this a de- 
tailed report was made by Manager W. 
D. Edenburn of the year’s progress to 
date, with a sketch of the inauguration 
of the Michigan show circuit. Support 
of the Condon bill was urged upon deal- 
ers as necessary to curb car thefts. 

President Guy S. Garber, of the Mich- 
igan trade asociation, spoke briefly of 
the Saginaw dealers used car plan which 
he suggested for adoption by all the 
dealers of the state as a means toward 
stabilizing used car values. By this plan 
the dealer of any car fixes a definite 
price at which trade-ins of cars of this 
make should be accepted. When a price 
change is made by the factory a revised 
used car price list is mailed to all deal- 
ers cooperating in the plan. This has 
worked out successfuily in Saginaw be- 
cause dealers have been faithful in ad- 
hering to it and its general adoption by 
the members of the state association will 
be sought. 

COURSES IN SALESMANSHIP 

Monmouth, Ill., Jan. 27— Thursday 
night classes in salesmanship have been 
instituted in the Monmouth Plow fac- 
tory under the supervision of and con- 
ducted by factory heads. Instruction is 
given to all members of the factory force 
and is not limited to the sales personnel. 
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HILE there is no one particular trend in evi- 
\ \ dence on the cars for 1922, with the exception, 

possibly, of that in the way of providing better 
facilities for handling fuel, close inspection of the cars 
reveals some interesting facts about the improvements 
which steadily have been going on in the industry. 


E Barca has been much effort devoted towards ridding 
the cars and engines of such weaknesses which for- 
merly were the bane of the driver and service man. In 
view of the recent trends in prices, we hardly can ex- 
pect to see many added features in the cars which con- 
tribute to luxury, but we do see structural details which, 
heretofore, have been uncommon in cars of certain price 
classes. 


geen: we come to studying some of the more im- 


portant trends, we find that, among others, these 
are apparent: 
1—Better provisions on the engines for carbureting pres- 
ent day heavy fuel. 
2—More rigid frames by use of heavier stock or deeper 


section and stiffening the frames with more 
cross members. 

8—Increased use in the fabric type of universal joint. 

4—Adoption of the transmission brake, particularly in 


low and medium priced cars. 


RENDS IN MOTOR } 





Most Progress In Design Has Been Made 
Where It Was Most Needed 





5—Increased use of the single plate clutch. 

6—Tendency for fitting ball or roller bearings to steering 
gear knuckles, especially on larger cars. 

7—Practical elimination of grease cups and substitution 
of high pressure systems of chassis lubrication. 

8—Increased use in lighter reciprocating parts in power 
plants, such as alloy pistons and valve parts, also 
clutch parts, etc. 

9—Better windshields and tops, with a tendency towards 
the permanent top. 

10—Better cooling and temperature control devices. 

11—Increased use in the silent chain for front end drives. 

12—Almost universal adoption of the spiral bevel gear 
drive in rear axle. 

18—Tendency for oil lubrication of metal universal joints. 

14—Further increase in the use of disk wheels. 

15—Widespread adoption of devices designed to overcome 
rattle in chassis and body. 

16—Use of better body hardware. 

17—Rapid gain in the use of full pressure lubrication of 
engines. 

18—Better quality of upholstery material, with a tendency 
to get seats slightly lower and more comfortable. 
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Tendency Towards the 
Permanent Top 





Better lire 
Carrier 





Improved Brakes 
and Adjustments 





(CAR DEVELOPMENT 
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1922 Cars Characterized by More Sturdy 
Construction and Better Materials 





19—Better tire carriers. 


20—Better finish on bodies and fenders and tendency to 
fit more nickel-plated parts. 


HERE is a growing tendency to provide devices for better 

carburetting of the fuel, most of these being in the nature 
of some sort of hot-spotting device, or jacketing part of the 
intake with the exhaust. Many of the cars are provided with 
devices giving a summer and winter setting whereby the mix- 
ture can be controlled so that the charge is somewhat richer 
when the engine is cold than when it is warm. 


RAMES, in the main, are stiffer, with more cross members 

than formerly, particularly in the use of tubular members. 
The side rails seem to be of deeper section and, in many cases, 
the frame material itself is of thicker gage. 


T#® fabric type of universal joint has made much progress. 

It makes an easy installation possible and one of its salient 
features is its quiet operation. It is especially desirable to 
use it where the drive is practically a straight line. 


ANY makers are fitting the transmission type of brake 
and, while there may be some objections to this from an 
engineering point of view, it is a handy installation for the 


driver and service man, as the adjustment is very easy to 
make, as a rule. 


LUTCHES have been improved in many respects. There 

have been endeavors made to overcome chattering or noise 
and a tendency to failure to disengage in such clutches. Many 
makers have made the clutch parts, particularly the spinning 
parts, lighter, to facilitate gear shifting. 


TEERING has been improved by the use of heavier types of 

gears and installation of ball or roller bearings in the 
knuckles, not only at the wheels, but on the vertical part of 
the knuckle. Obviously, a car so fitted will turn easier, espe- 
cially when the wheels are to be cramped much. 


b igenon has been a wholesale weeding out of the grease cup 
and the substitution of the high pressure system of chassis 
lubrication, whereby the lubricant is forced to the different 
parts under pressure. This has been a great step in the 
servicing of motor vehicles. 


ATTLES in chassis and body have been practically elim- 
inated in many cases by more rugged parts, shackle bolts 


which compensate for wear, stronger tire carriers, better body 
hardware, etc. 


B ODIES are better built and the better coachwork is aug- 
mented by a higher grade of upholstery material. There 
also is a tendency for the makers to equip their cars more 
completely than formerly. This includes such things as spot- 
lights, bumpers, windshield wipers, locks, etc. 
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AINTENANCE and Service Have Come Into 


Their Own in This Year’s Cars. 


Better Con- 


structions and More Accessible Location of Chassis 
Units Means Cutting Down Time for Making Repairs. 


HEN the service men begin 

to work on the 1922 cars 

they will have good cause to 
be happy. The cars are more ac- 
cessible. 

True, there still remains some re- 
fining work to be done on some of 
our cars, so far as accessibility is con- 
cerned, but generally speaking the 
pleas of the hundreds of dealers and 
service men for cars easier to work 
upon have been answered. The fac- 
tories making cars realize that the 
car owner is, after all, the means for 
keeping the machinery of the auto- 
motive industry in motion. 

The car owner will not spend his 
money for a car on which the main- 
tenance costs are out of proportion. 
Dealers are not anxious to handle a 
car on which it is difficult to give 
good service. Service conditions gen- 
erally cannot be improved unless the 
car maker does his part in the design 
and construction of the vehicle. 


Flat Rate Discussed 


Flat rate prices on repair work are 
difficult to establish on a car or engine 
where hours are required to get at a 
job, when the actual job in question 
may require only a few minutes. 
Something is obviously wrong when 
a wrench manufacturer brings out a 
line of excellent speed wrenches only 
to find.that the car maker has not 








Service Shares with De- 
sign and Production 
Nips 1922 cars judged from the 


viewpoint of a service man are 
by far the best ever turned out by 
the American makers. The constant 
pleas of the dealers and service men, 
service associations, the standardiza- 
tion work of the S. A. E., and others 
have resulted in the makers giving 
as much attention to the serviceabil- 
ity of their product as they do to de- 
sign and production. 

Half of the more common service 
problems are solved by correct de- 
sign and building of the car, truck 
or tractor, as the case may be. 








allowed sufficient clearance around 
the nuts and bolts to permit of their 
use. 

In this year’s cars we are seeing the 
results of the work that has been go- 
ing on for some time to make cars more 
accessible. It has not been one com- 
pany’s doing, or one man’s doing. Every- 
body has had a hand in it. The cus- 
tomer who complains to the dealer has 
done a lot. Likewise, the dealer and 
distributor have helped. The service or- 
ganizations which have been established 
in many parts of the country have con- 
tributed much valuable matter. 

The Society of Automotive Engineers, 
through its standardization work, has 
lessened the cost of service ‘work on 
motor vehicles by a sum impossible to 
estimate and the work is still going on. 


It means something when you can get 
all the makers in a certain industry 
lined up and agree to build certain parts 
of their products along such lines that | 
interchangeability is possible. 

‘There has been a great work going on 
in the factories themselves. The service 
on a car now is becoming the dominat- 
ing factor in design, because only as the 
car gives the customer what he has paid 
his money for will that car continue to 
thrive. It is common these days to go 
into a factory and see the engineer and 
service manager working together on a 
design; whereas, before, the service 
manager was largely looked upon as 
only a dispenser on parts to the 
branches. 

The process of making the cars more 
accessible has been going on for some 
time, but it is in this year’s cars where 
we are able to see the real strides that 
have been made. This is due to some 
extent because the makers are not now 
rushed so greatly in production. 


Desire to Sell 


It takes a long time to change the 
construction of some unit in a car, 
because. it means new drawings, jigs, 
patterns, fixtures, machinery, and often a 
change in the routine of production. 
Even the changing of one bolt may run 
into many thousands of dollars for new 
patterns and tools. Old inventories have 
been pretty well worked up and this is 
another reason why the “new stuff” is 
beginning to come through. 

Then, too, there is the desire to sell. 
All of these factors have been brought 
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to bear upon the car for 1922, and many 
of them have made it possible for the 
makers to offer to the service and main- 
tenance division of the industry a prod- 
uct representing the last word in acces- 
sibility. 

The chassis of the 1922 cars, collec- 
tively speaking, are the cleanest looking 
which have been produced thus far. It 
is true that the coming of the unit type 
power plant several years ago had its 
effect on getting a clean and simple 
looking chassis, but it is equally true 
that the chassis having a _ separate 
mounting for the gearset, of which the 
Durant Six is an example of the brand 
new cars, are clean in design, even 
though there are a few more exposed 
parts. 


Hotchkiss Drive Helps 


Accessibility and cleaner layouts have 
been secured in many instances by the 
use of Hotchkiss drive; that is, a con- 
struction whereby the rear springs of 
the car take the drive and torque. 

A good example of where simplifica- 
tion of the chassis has been secured in 
this manner is the new Chandler, which 
has discarded the torque arm formerly 
used and also the metal universal joints, 
the latter having been replaced by joints 
of the fabric type. 

The elimination of the torque arm 
means doing away with the hinged joint 
on the rear axle, which always has been 
more or less difficult to lubricate, and 
also the hinged housing on the cross 
member containing the buffer springs. 


In providing for the Hotchkiss drive, 
it is necessary that the bracket for the 
front end of the rear spring be very 
rigidly fastened, because at this point 
all of the driving strain and torque re- 
action of the axle is taken. Chandler 
has done this by bracing the bracket 
with a strip of channel iron riveted to 
the cross member. 


Simplification of Chassis 


The engineers have given considerable 
attention to the simplification of the 
chassis by incorporating two or more 
units into one wherever such construc- 
tion is practical. For example, when it 
becomes necessary for the service man 
to attach a bumper to a car, it generally 
means the loosening up of the front 
spring bolt where it passes through the 
frame and in some instances drilling the 
frame for other bolts. Or, the bumper 
may be attached by clasps. In the past 
these installations have been known to 
loosen and cause considerable annoy- 
ance. 

Now, there is every reason to believe 
that the future will see more and more 
cars coming through on which provision 
has been made for the ready installation 
of bumpers. In one case, the maker has 
made the front frame horn with an in- 
tegral lug for attaching the bumper. In 
such an installation there is little chance 
for the pumper ever becoming loose in 
service. 











































































Brace on the bracket of Chandler 
rear spring hanger 


One Unit in Place of Two 


This idea of making one unit serve the 
purpose of two is examplified in various 
other ways on the chassis of some of 
the cars this year. Thus one maker fits 
a cross member which combines the 
function of cross member, splash apron 
and engine support. It is quite common 
these days to find the bracket for the 
front end of the rear spring acting also 
as the supporting member for the brake 
rod levezs. 

Wherever such construction is possi- 
ble, it not only affords less chance for 
the parts to become loose, but also makes 
for a better production job. 

Much has been done to facilitate 
chassis lubrication. There has been a 
wholesale elimination of grease cups and 
in many instances the makers have sub- 
stituted graphite impregnated bushings 
in such places as the spring shackles, 
brake rod operating shaft bearings, etc. 
The grease cups also have given way 
to the high pressure system of forcing 





An example of accessibility. 
without disturbing the others. 





21 


the lubricant to the various chassis 
parts. 

In this case, special fittings are at- 
tached to the parts to be lubricated, the 
lubricant being forced to the bearings 
by a gun operated by hand pressure. 
Much time is saved in service and better 
lubrication is secured. 


Hand Pressure Operation 


A feature of such a system is that the 
old lubricant and dirt are forced out of 
the bearings by the pressure before the 
fresh lubricant is introduced. 

One of the things which will appeal 
to the service men is the tendency for 
car makers and engine makers to fit 
their engines with separate electrical 
units, rather than to combine the gen- 
erator and ignition unit,~or generator 
and starting motor. From a production 
standpoint, it probably is much easier 
and cheaper for the car maker to fit a 
single electric unit, but from a service 
standpoint there is a distinct advantage. 

Where the ignition unit is mounted on 
the generator, it means if the latter must 
be taken off for some reason, the car is 
rendered useless because of the absence 
of the ignition unit. This is not the case 
where the distributor is mounted on the 
timing case ahead of the generator, 
which generally is attached by a flange 
to the rear of the case. Disturbing one 
does not interfere with the other. 
Paige Engine Good Example 

The Paige engine is an excellent ex- 
ample of good practice in mounting the 
electrical units. Here the coil also has 
been placed in front of the engine, where 
it is not subjected to undue heat. The 
Ansted engine used in Lexington and 
Durant Six also is a good example of 


All units are easy to get at and one can be removed 


Note the oil filler on top of the engine 
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Typical layout of transmission brake. This shows how easy the adjustment can be 
made, which is probably more often needed with this type of brake owing to its 
necessarily smaller diameter 


where the units have been placed ac- 
cessible and in such a way that there 
is no interference. ; 

What is true of these cars in this re- 
spect is true of many others. For in- 
stance, the placing of the distributer on 
top of the engine, 
backer, Packard Six, and Frontenac, is 
a good indication that this unit has re- 
ceived the attention of the’ designers 
very much. Placed on top of the engine, 
it means short wires ‘and certainly 
makes the unit about as accessible as it 
is physically possible to do so. 

On some engines which formerly had 
the distributer placed at the rear and 
often under a mess of wires and rods, 
the distributer now has been shifted to 
a more accessible position, so a service 
man does not need a mirror to see the 
breaker point opening. 


Better Cooling 

Better cooling of the engine means 
much to the service man. While there 
has been no radical change in the cool- 
ing systems themselves, there has been 
a great deal of work done on the water 
passages in the blocks. These have 
been made larger in a number of in- 
stances and some makers now are fitting 
engines in which water surrounds each 
cylinder completely and not partly as 
was the case with. some of the smaller 
six cylinder engines. 

Providing for better cooling of the 
block is of untold benefit to the service 
man, because heretofore an engine might 
come into the shop with distorted cylin- 
ders and pistons and with no good rea- 


* 


as in the Ricken- ° 


son apparently for doing so. Warpage 
of the block by insufficient cooling of 
the walls is something over which the 
service man has no control: and yet 
something with which he must struggle. 

The increased amount of attention 
which has been given to keeping the 
block in line, the valves from warping 
and securing a better operating tempera- 
ture of the engine to handle the heavy 
grade of fuel is something for which the 
car makers deserve much credit in this 
year’s cars. 


General Accessibility 

The operations which have to be done 
most frequently on a car, namely, gaso- 
line filling and oil filling, show a marked 
improvement. Cars of several years ago 
seemed to be designed more for con- 
venience in the factory than for con- 
venience in the hands of the owner, and 
many gasoline filling devices were in 
such locations that it was very diffi- 
cult to get at them, especially with the 
filler spouts on gasoline hose and 
pumps which are in almost universal 
use today. 


Fillers Under Body 

Many of these fillers were placed 
under the body in such a position that 
the pump filler was bound to scratch the 
varnish Several of the 1922 cars show 
fillers that have been brought out to the 
side or out from underneath the tire car- 
rier so that they are accessible. 

Oil fillers have been raised up or 
brought out from inaccessible places in 
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several instances and there is a tendency 
to use the bayonet oil gage instead of the 
float oil gage. Examples are the Wills 
Sainte Claire, Hupmobile and Cole. The 
bayonet is simply a round piece of metal 
with a jetted shoulder which screws into 
a jetted hole on the side of the crank- 
case. When'this is unscrewed and taken 
out, the level of the oil can be readily 
determined by noting its height on the 
bayonet. 

The simplification of oil drains in the 
crankcase have not made very much 
progress. The plugs and other draining 
methods are still very inaccessible and 
do not show much improvement in this 
respect. With the more frequent neces- 
sity for draining the crankcase, owing 
to dilution of the crankcase oil, this ease 
of draining is one that certainly must be 
considered by the car manufacturer 
sometime soon. 


Marmon Has Convenient Method 

The Marmon 34 is one car which has 
a convenient method of draining the 
crankcase. On the side of the crank- 
case there is an oil reservoir drain valve. 
This operates from above, so that the 
operator of the car does not have to get 
down underneath in order to drain the 
crankcase before he replenishes the 
lubricating system with fresh oil. 

The oil drain on the new Cleveland 
Six, shown herewith, has been made very 
accessible. A rod terminating into a 
handle is placed on the side of the 
crankcase and turning this rod drains 
the oil. 

Better means for draining the oil are 
possible in today’s engines because of 
the tendency to lubricate the engines by 
the full pressure feed system; that is, 
the system whereby the splash troughs 
conveniently placed under the rods are 
eliminated. Where troughs are em- 
ployed, it is not possible to drain these 
when the crankcase is drained, conse- 
quently, the fresh oil will immediately 
be contaminated by the thin oil remain- 
ing in the troughs. 

With full pressure feed where the oil 
is carried in the sump it is evident that 
draining will remove all of it and, there- 
fore, those devices which allow the serv- 
ice man to perform the operation from 
above, as in the case of Marmon, and 
Cleveland, for example, are to be recom- 
mended. 


Buick Oiling System 

The oiling system on the Buick four is 
by circulating splash, using a gear pump 
which is located in the oil pan and 
driven directly from the camshaft. This 
pump is so constructed that it can be 
taken out from below for cleaning or 
inspection, and is entirely exposed to 
view when the pan is dropped. This car 
also provides for automatic lubrication 
of the single universal joints. It is en- 
closed in a ball joint connected to the 
rear end of the gearset and is lubricated 
from the gearbox. 

Chassis lubrication has been very 
much improved and a great many of the 
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models are now provided with Alemite 
or other systems of lubrication. The 
Hudson has a new chassis lubricating 
system taken care of by a new type of 
oiler which does away with grease cups 
altogether. The oiler contains a reser- 
voir and a wick feed and a new type of 
oil can incorporating a pump is pro- 
vided to fill these reservoirs. - 


Change in Valve Tappet Mountings 


Several of the 1922 cars have made 
changes in the mounting of the valve 
tappets. On the Haynes 75 the valve fol- 
lowers are mushroom type, and these, 
together with the tappet guides, are 
mounted in assemblies of four, held in 
position by two cap screws. This gives 
an accessible layout because by remov- 
ing the cap screws the entire assembly 
can be lifted from the engine. 

The majority of 1922 cars are using 
detachable cylinder heads, several who 
have previously adhered to the integral 
cylinder head, having changed over this 
year. One of these is the four-cylinder 
Buick. The Haynes model 75 uses a de- 
tachable cylinder head which is divided 
to prevent warping and misalignment. 

The new Dusenberg has a detachable 
cylinder head and the vertical driveshaft 
for the hollow camshaft is made in two 
pieces so that the head can be removed 
and replaced without changing the valve 
timeing. The driving lugs on the ver- 
tical shaft is offset so that the head can 
be replaced in only one way. The oil 
filler and gage are combined with the 
breather pipe in this car on the left rear 
of the engine. The breather has a hinged 
cap for oil filling and upon the front of 
the breather pipe is the oil indicator 
gage. 

Overhead Valve Engines 

On the overhead valve engine, which 
seems to be becoming more popular each 
year, the accessibility of valves for 
grinding is one of the things that has 
been given a great deal of attention. The 
Buick six, which has no detachable head, 

















On the Marmon engine the oil can 

be drained by turning the knob 

shown at the bottom of the illustra- 
tion 







































Cadillac has 

adjust the chain tension from the 

outside of the case providing twa. 

adjusting eres as shown at the 
eft 


made it possible to 


has valve cages which can be removed 
and the valve ground in the cage. On 
the four-cylinder model, where the en- 
tire head comes off, there are no sepa- 
rate cages and the valves are seated 
right in the cylinder head. 

On the Wills Sainte Claire, with its 
solid head, it is stated that it is easier 
to grind the valves on this particular 
solid head engine than it is on the de- 
tachable head engine because it takes no 
longer to remove the block from the 
crankcase than it does to remove the 
ordinary type of detachable head, be- 
cause the same number of nuts and cap 
screws are used. It is also claimed that 
this makes it possible to thoroughly 
clean the blocks after the grinding of 
the valves is completed. 

The matter of brake adjustment is 
something with which the service man 
has been concerned ever since the in- 
ception of cars. Of late there has been 
quite a gain in the use of the transmis- 
sion brake. The transmission brake has 


certain features to recommend it from an ~ 


engineering standpoint, but these need 
not be mentioned in an article of this 
kind. There are many distinct advan- 
tages from a service standpoint in the 
use of the transmission brake. 

Where a transmission brake is fitted 
it is usually the service brake although 
there are instances of where the emer- 
gency brake is placed on the propeller 
shaft. Probably from a service and 
maintenance point of view it is better 
to have the transmission brake operated 
by the foot pedal. It is more often used 
and replacement of the lining is a much 


J- easier job as compared to the job of 


lining the brakes when they are placed 
on the rear wheels. 

When it comes to adjusting the brake 
it is a vastly easier job to adjust a trans- 
mission brake than a contracting band 
brake on the rear wheels. The job of 
adjusting a transmission brake usually 
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means lifting the floor board and giving 
a thumb screw one or two turns. Some- 
times in place of the thumb screw there 
are two ordinary hexagon nuts, one 
forming a lock nut. These easily can be 
reached with an ordinary open end 
wrench. The transmission brake does 
not become so readily covered with mud 
and water by virture of its better loca- 
tion and this naturally makes for longer 
life and easier maintenance. 


Brake on Transmission Has Advantages 


The placing of the brake on the trans- 
mission has a further advantage in that 
it eliminates many parts like operating 
rods, clevises, poke ends, springs, ete. 
Thus a common source of rattle is done 
away with to say nothing of making 
other parts of the chassis more accessi- 
ble by the elimination of these parts. 


There has been a great deal of atten- 
tion paid to the location of the brake 
levers in regards to the spring action 
of the vehicle. Heretofore, it was not 
uncommon for a designer to place the 
brake rocker shafts, that is the shaft 
supporting the rocker arms between the 
foot pedal and the brakes, on any con- 
venient cross member. While this very 
often facilitated production it was not by 
any means sound engineering. 

In such cases when the car traveled 
over rough roads and there was consid- 
erable spring action there was a decided 
movement of the brake pedal showing 
that there was a spasmodic application 
of the brakes which was very undesira- 
ble from a driving standpoint. In de- 
signing the present day cars the engi- 
neers are very careful to get the correct 
location of the brake operating levers in 
relation to the spring layout so that any 
deflection of the springs will not have a 
resultant reaction on the brake 
mechanism. 

Outside of the increased tendency to 
use the transmission brake and more at- 
tention being given to the location of 
the brake levers there is not much new 
in brake construction. On the Templar 
the brake drum has been reinforced on 
the outside by a ring swaged to the edge. 
On some of the new models the brake 
rods have been removed from the out- 
side of the frame and placed inside where 
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The accessible oil drain and filler on 
the new Cleveland 
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they are less conspicuous when the car 
is assembled. 

Brake adjustment has been made 
easier in many instances by the Gem- 
mer device which made its appearance 
about a year ago. By use of this device 
the brake rods can be taken up without 
removing the pin in the yoke neds. Sev- 
eral of the cars at the show this year are 
featuring this device. 

A similar device is found on the new 
Durant. In this case an internally 
threaded sleeve is screwed over the end 
of the brake rod. This sleeve is reduced 
in diameter over part of its length and 
the reduced portion passes through the 
eye of an eyebolt whose shank passes 
through a hole in an arm on the brake 
pedal. An annular washer and wing nut 
holds the sleeve in the eye of the eye- 
bolt. 

Instrument Board on King and Oldsmo- 
bile 

To use another illustration of how the 
motor car designers are bearing in mind 
the service ability of their cars we might 
make . mention here of the instrument 
board layout on the King and Oldsmo- 
bile. Every service man is well aware 
of the fact that the average car is 
greatly lacking in the accessibility of the 
instruments on the dashboard. 

To get around this, King and Oldsmo- 
bile have provided their instrument 
board with a hinged section which, when 
let down exposes the rear of the instru- 
ments so that any of the connections 
can readily be inspected. On the King, 
for instance, the instruments thus ex- 
posed are the ammeter, ignition switch, 
lighting switch and dash light. When 
the cover is down there is also exposed 
to view the fuses for the various 
circuits. 

There is no doubt but what the future 
will see more of these installations be- 
cause among the most difficult jobs to get 
at are those with regard to the various 
instruments placed on the dash and es- 
pecially when not sufficient wire or 
tubing is provided for their withdrawal. 


Chain Drive Adjustment 


When chains first came into use for 
driving the camshaft and engine acces- 
sories such as generator, ignition unit, 
pump, etc., it soon became evident that 
some means must be provided for their 
adjustment. In some instances idlers 
were provided to take up the slack in the 
chain but in order to set over the idler 
gear it was necessary to remove the gear 
case cover. In every instance this meant 
the removal of the radiator to get at the 
job. 

It is noted on the engines in this 
year’s cars using chain front end drives 
that exterior adjustments have been pro- 
vided in many cases. It is easy to see 
what this means to the service man. On 
the Cadillac for example the adjustment 
is carried out by means of placing the 
camshaft sprocket bearings upon eccen- 
tric surfaces. The camshaft sprockets 
formerly were integral, but now rotate 
upon the eccentric surfaces located on a 





Adjustment provided on the brake 

rod of the Durant Six. No tools are 

needed and the rod need not be dis- 
connected 


supporting member which is clamped in- 
to the crankcase by a locking device. 

The camshaft also rotates in a bearing 
carried in this support. By turning the 
ececntric surface by means of an adjust- 
ing worm the center distances between 
the crankshaft sprocket and the cam- 
shaft sprocket, or between the camshaft 
sprocket and the fan sprocket are in- 
creased thus taking up the play in the 
chain. 


Studebaker Has Exterior Adjustment 


On the Studebaker car an exterior ad- 
justment for the front end drive, also, is 
provided. The chain is tightened by loos- 
ening a lock nut on the outside of the 
gear case and turning down a set screw. 
This draws the pump shaft sprocket 
further away from the camshaft and 
crankshaft sprockets and thus tightens 
the chain. The pump shaft sprocket has 
its bearing in the movable plate manipu- 
lated by the set screw and therefore 
must work in unison with the plate. 

Haynes has an automatic adjustment 
whereby the chain tension is kept uni- 
form. Mercer also has an automatic idler 
adjustment whereby any slackness of the 
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camshaft driving chain is taken up by a 
spring operated eccentric idler. This ad- 
justment, it is stated, does not need ad- 
justment for 8,000 to 10,000 miles. After 
this mileage, or in case the front cover 
of the crankcase should be removed for 
some reason and it is found that the ec- 
centric has taken up its full action, one 
link can be removed from the chain. The 
idler can be brought back to its original 
position and the chain reassembled. 


Less Trouble With Fan Drives 


There ‘should be less trouble with the 
fan drives in this year’s cars. Many of 
the makers are using wider fan belts, 
Doris and Studebaker being examples. 
In the Apperson and Oldsmobile Hight 
an unusually wide fan belt is used for 
driving both the fan and the generator, 
the fan being mounted on the end of the 
generator shaft. 

More convenient means are provided in 
some cases for adjustment of the ten- 
sion on the fan belt. In the case of the 
Elgin this can be done without the use 
of tools by simply turning a wing nut. 
A spring with wing nut adjustment also 
is used on the Buick Six while others 
use a convenient eccentric adjustment. 

On the new Leach Six the fan is posi- 
tively driven by a bevel gear off the ver- 
tical shaft which connects the crankshaft 
with the overhead camshaft. The fan on 
the Wills Sainte Claire is provided with 
a clutch arranged to release automatic- 
ally when the engine speed exceeds a 
predetermined revolution per minute. 

Practically all of the car makers who 
use semi-elliptic springs undersling these 
from the axle. This is due in the main 
because there has been a desire to get 
lower spring suspensions which natural- 
ly lowers the frame of the chassis. 
There is a distinct advantage from the 
service standpoint in underslinging the 
springs. In case a spring has to be re- 
placed it becomes quite an easy matter 


While this is not an American car it shows how accessible a powerplant can be 


made. 


The instrument board swings down for convenience in making inspec- 


tions or repairs on instruments 
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The King Eight has a small door on the instrument board, which when swung 
down exposes the rear of the instruments and also the fuse block 


to simply drop it after the shackle bolts 
have been removed and the nuts removed 
from the clips. With the spring above 
the axle the former often has to be 
shifted around considerably before it can 
be removed. 


Progress in Mounting Power Plants 


Considerable progress has been made 
in mounting power plants so they can 
more easily be removed from the car 
frame. Heretofore it has been quite a 
job to take out an engine chiefly because 
the holding down arms extended too far 
into the side rails of the frame. It also 
was quite a job to take out the bolts 
because they were so hard to get at. 
When you add to this the fact that a 
cotter pin generally had to be inserted 
in the bolt and nut it is easy to see that 
the job was not an easy one when there 
was little chance to see what one was 
doing. 


There is a tendency now to mount the 
power plant on brackets which are at- 
tached to the side rails. This makes 
possible shorter arms on the crankcase 
and, also, brings the holding down bolts 
further toward the center of the car 
where they easily can be reached. 


There is a great deal to be said this 
year on the improvement made in car- 
buretion and fuel handling. While on 
the face of it this may not seem to be 
primarily a service problem, it becomes 


decidedly so when we stop to consider 
that the correct handling of the present 
day fuel has much to do'with engine life 
and engine life is the thing with which 
service departments of automobile deal- 
ers have had to struggle ever since they 
have been in business. 

Engine life is shortened considerable 
when poor lubrication is in evidence. 
And, poor lubrication is not a question 
only of an efficient oiling system. It 
means carburetion as well. Take the 
matter of crankcase oil dilution by raw 
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gasoline seeping past the rings and into 
the oil. 

Oil soon loses its lubricating value 
when all the gasoline entering the en- 
gine is not completely vaporized, espe- 
cially in cold weather when there is an 
excessive use of the choke. 

The engine makers long have seen this 
problem and the results of their efforts 
are manifested in the excellent pro- 
visions made on most engines to handle 
the fuel. Every new engine which has 
come out in the past year has some form 
of hot-spotting device. This is gone into 
at length in the article entitled, “Getting 
More Miles Per Gallon,” in another part 
of. this issue. 


Better Lubricating and Carbureting 


Suffice it to say here that the better 
provisions for lubricating engines and 
carbureting the fuel more completely is 
going to have a direct result on the pro- 
longing of engine life and incidentally 
make the job easier for the service. 
Some of the problems in service trace- 
able to poor fuel handling have been 
hard at times to find, but the laboratories 
of our factories have been very busy the 
last few years and done much to prac- 
tically solve them. 

The same is true of cooling and tem- 
perature control. In many cases the 
water passages in the blocks have been 
made larger and the “Siamese” method 





Rattle on disen- 
gagement of 
clutch in the Dort 
has been elimi- 
nated by the use 
of coil springs as 
shown above 
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In former years the powerplants were located in the frame without regard as to 
their ready removal. 


Today's tendency is for shorter engine arms and consequent 
easier removal 


of casting cylinder blocks, especially in 
the smaller sizes, has given way to the 
method wherein water completely sur- 
rounds each cylinder. This does away 
with the chance for warping blocks and 
resultant bad action of the pistons. 
Warped blocks, “oil pumping,” etc., have 
worried many service men in the past, 
but this year’s engines should be prac- 
tically immune, generally speaking, from 
this trouble. 


The past year also has seen some im- 
provements in foundry practice, where- 
by it is possible to get castings of a 
higher grade. Heat treating methods and 
machine operations have been brought to 
a higher state of efficiency also. 








orE/MILES Per 


ey, 








PRESENT day gas- 
oline extremely 
difficult to get into 
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T HE last two years have seen much work in the way 
of developing hot spot devices and better fuel pas- 
sages. Crankcase oil dilution by raw fuel has been big 
factor in this respect. 


BOUT half the improvements 
which have been made in en- 
gines during the past few 

years have been concerned with the 
better handling of fuel. Interpreted 
in the terms of those who use auto- 
mobiles and those who sell them to 
users, it means that the improve- 
ments have been designed to assist 
the warming up of the car, to make 
it better able to perform satisfactor- 
ily in very cold weather, to avoid 
the spitting back and sputtering so 
common to cars which are not prop- 
erly handling the gasoline during 
the winter mornings when they are 
first put under load. 

It has also to do with crankcase dilu- 
tion, or, the leakage of gasoline into the 
crankcase, thus spoiling the lubricating 
qualities of the oil. It affects the abil- 
ity to accelerate, to climb hills, to get 
good mileage out of a gallon of gaso- 
line, to operate satisfactorily at extreme 
low speeds on high gear, and all that 
is meant by responsiveness to the throt- 
tle. An automobile engine which is 
handling the gasoline properly and ef- 
ficiently is a delight to drive. One that 
does not do so is just the opposite. 

We have been hearing about hot-spot 
manifolds for nearly ten years and a 
great many engineers are ready to ai- 
mit that they do not know much more 
now than they did at that time. Itisa 
fact, however, that in spite of the greatly 


inferior .grade of fuel from a vaporizing 
standpoint, we are burning this fuel as 
well today as we ever burned any fuel, 
provided that the engine has been 
brought thoroughly up-to-date in its 
manifolding methods. 


There is not a company in business 
which has not made a study of this and 
done something which they consider to 
be a solution of the problem. It would 
be impossible, in other words, for an au- 
tomobile engine to operate satisfactorily 
that did not have some method of over- 
coming the difficulties of vaporization in 
our present-day fuel. 


Must Go Further Into the Crude 


Whereas, we used to have gasoline 
that at atmospheric temperature was so 
volatile that it was readily combustible 
under almost any condition, we now 
have a fuel which, while containing more 
heat units per, unit of volume, is ex- 
tremely difficult to get into the gaseous 
state because it is necessary, in order 
to accommodate the demand for the tre- 
mendous supply of gasoline necessary, 
to cut lower into the crude oil and in- 
cludes what were once known as the 
higher kerosene into the gasoline which 
we employ as motor fuel. 

It is a well known fact that in every 
kind of crude oil which gasoline is dis- 
tilled by the various processes, there is 
a certain percentage of light, very vola- 
tile content which is readily distilled off. 
If we were to only take this small frac- 


tion, we would not by any means fulfill 
the demand for motor fuel. In order to 
get the desired volume of motor fuel, we 
must go further into the crude than this 
and distill off down to products which 
remain liquids at high temperature. 

It is easy to see that in winter time 
when cold weather is the rule that these 
constituents which do not really boil are 
apt to remain in a liquid state unless 
some artificial heat is applied. 

In the gasoline engine we make use 
of the exhaust temperature to assist in 
the vaporization of the fuel. For a long 
time it was only necessary to use the 
temperature which was contained in the 
cooling water circulating around the 
jacket. This cooling water, which runs 
at a temperature averaging about 180 
deg. Fahr., is no longer sufficient. 

It is obvious that we cannot have the 
fuel entering the combustion chamber as 
a liquid and hope to get the best results 
from it. In the first place, we need in a 
combustion chamber the most rapidly 
burning fuel possible. If the fuel is in 
the combustion chamber in the form of 
drops or globules, it is quite evident that 
we only have the external surface of the 
globule exposed to the flame in the com- 
bustion chamber. 

It is necessary to continually evap- 
orate off the surface of the drops until 
it is finally reduced to vapor and burns, 
before combustion is complete. If the 
fuel were in the combustion chamber in 
the form of a gas, there would be no 
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insulating volume between the surface 
and the interior as there is in a globule 
and consequently conditions would be 
ripe for the quickest possible combus- 
tion and, consequently, the most efficient 
performance of the engine. 


Gasoline Only Partially Vaporized 


Even with the best carbureter it is 
possible to obtain, the gasoline is only 
partially vaporized. It comes into the 
intake manifold in the form of a mixture 
of fog, vapor and globules or drops 
which vary in size from very minute up 
to quite an appreciable diameter. It 
would be possible, with the application 
of an abundance of heat, of quickly va- 
porizing all of this fuel and transform- 
ing it into practically a gas for the com- 
bustion chamber, but there is an objec- 
tion to doing this. 

As the charge is heated it is expanded. 
In other words, when the heat is applied 
the charge is rarified, it becomes less 
dense. To put it in another way, there 
are fewer heat units in a given volume 
because there is less fuel in a given 
volume because of the expansion. Thus, 
it is quite evident that if we overheat 
the Incoming charge, we are cutting 
down on the efficiency of the engine in 
another way. We are not allowing the 
combustion chamber to secure as many 
heat units as it should. 


Heat Liquid Fuel Only 


Intake manifolds are now being de- 
signed so as to apply just the amount 
of heat necessary to vaporize the last 
drop or globule. They are being de- 
signed so that the heat will only be 
applied to the liquid fuel and not to that 
which has already been vaporized. There 
are many ingenious methods for secur- 
ing this result. These methods may be 
classified into two main groups—one, in 
which the inertia of the incoming charge 
is taken advantage of and the other in 





JULY 1920 AVERAGE 


g 


JULY 1921 


w 
n 
So 


DEGREES FAHRENHEIT 


» 
8 


120 





80 
FIRST 10 20 30 40 SO 60 10 
DROP PERCENT DISTILLED POINT 


Here is shown a chart issued by the Bu- 
reau of Mines. It shows the per cent of 
motor gasoline distilled at different tem- 
peratures. It will be noted that the heavier 
products require a higher temperature to 
distill them and as the carbureter has to 
produce a vapor exactly as in the process 
of distillation, therefore carburetion is now 
more difficult. July specifications are 
always lower than those for January 








which there is a settling chamber for 
the liquid fuel. 

Considering first the type which util- 
izes the inertia of the incoming charge, 
it is quite evident that there is more 
inertia in the heavy liquid particles in 
the fuel than there is in the gasified por- 
tion. If the manifold is so designed that 
the liquid globules through their inertia 
are allowed to impinge on a hot plate 
while the gasified or vaporous portion 
go on their way without coming into 
contact with the heated spot, the object 
is fulfilled. This forms the basis of a 
number of designs of hot-spot. 

The other fundamental characteristic 
of hot-spot is the settling chamber in 
which the heavier particles due to their 
weight, are allowed to settle into a re- 
ceptacle which is heated, while the gas- 
eous portions go on their way in sus- 
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The hot spot arrangement used on the new G. M. C. 
truck is a combination manifold and carbureter with 
dampers for regulating the supply of heat 


In the Ansted engine use is made of the corrugating 
device in the hot spot arrangement where the fuel 
enters, the grid being heated by the exhaust. 
bend in the ridge of the intake wipes off any creep- 


ing liquid 


The 
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pension in the intake pipe. This forms 
the basis of another series of hot-spots. 
There is another consideration, however, 
which must be taken into account in de- 
signing a hot-spot and this is also given 
attention in a great majority of intake 
manifolds. 


Methods for Removing Wet Fuel From 
Intake Manifold 


This last consideration is the tendency 
of the wet fuel, or the unvaporized por- 
tions, to creep along the wall of the in- 
take manifold. The liquid clings to the 
dry wall of the manifold very tena- 
ciously, and in order to tear it free, all 
sorts of schemes have been suggested. 
The most general method is to give the 
intake manifold a shape so that the in- 
ternal wall will be led up to an edge 
from which the wet fuel will be wiped 
by the incoming flow of mixture. This 
proved to be very effective. 


Another method is to use a hot ring 
which. completely surrounds the intake 
manifold and vaporizes all of the fuel 
which is creeping around the wall and 
which attempts to pass the ring. In 
other words, the hot ring forms a guar- 
dian by which no liquid is allowed to 
pass. 


Ansted Hot-Spot 


In pointing out a few of the hot-spots 
which have been developed during the 
year and which are now in use in vari- 
ous cars, the fundamental purpose be- 
hind the design will be appreciated by an 
understanding of the explanations which 
have been given. One of the interesting 
hot-spots of recent development is incor- 
porated in the Ansted engine. In this 
system the incoming air is not heated at 
all. Thus, nothing is done to rarify the 
charge by super-heating the air intake. 
The heat is not applied until after the 
mixture leaves the carbureter. 


The device which the manufacturers 
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This shows the new manifolding arrangement used on the latest Haynes engine, 
the model 75. It will be noted that part of the exhaust heat is shunted around the 
intake and is controlled by a damper 


call the Lexi-Gasifier is on page 27 
In the intake manifold there is placed a 
grid or deeply corrugated surface just 
at the point in which the charge enters 
the cylinder head. This grid is exposed 
on its reverse side to the heat of the 
exhaust, which is led behind it. The 
grid is in such a position that it is 
directly opposite the incoming stream, 
so that any heavy particles entering with 
the charge are thrown, by their own in- 
ertia, onto the surface of this grid. 
Any portion of the charge which is 
creeping along the wall is wiped from a 
ridge caused by a_ bench in the intake, 
as shown in illustration. The purpose of 
this device is to only heat the liquid 
fuel. The portion which has been va- 
porized is intended to remain at its orig- 
inal temperature and, consequently, at 
its maximum density. In other words, 
the grid is what the manufacturers have 
named a miniature distillation plan, and 
as soon as the fuel particles have been 
vaporized, they are again picked up by 
the air stream and passed on into the 
combustion chamber. ; 


Many Concerns Work on Fuelizer 

A great many concerns have been 
working on the fuelizer idea, but so far 
Packard is the only one who has adopted 
it as standard equipment. The function 
of the fuelizer is to heat the gasoline 
and the air from the carbureter, so that 
the mixture enters the cylinder as a dry 
gas. This is accomplished in the fol- 
lowing manner: A small fraction of the 
gasoline and air mixture passing to the 
engine is shunted into a passage in the 
intake elbow which leads to the burning 
chamber of the fuelizer. This mixture 
is ignited by the spark plug in the side 
of the fuelizer or intake elbow and burns 


with a steady flame which can be viewed 
through the inspection glass on top of 
the fuelizer. 

The flame heats the manifold metal 
and then the burned gas mixes with the 


charge going to the engine from the 
carbureter. This wet mixture is thereby 
changed to a dry gas. The color and 
condition of the flame is an index to the 
operation of the fuelizer. A steady blu- 
ish green flame indicates a good mix- 
ture. The Packard company claims that 
with the fuelizer, it is possible even in 
cold weather, to operate the car with 
the choke adjustment set at normal run- 


ning position within 20 to 30 seconds 
after the motor is started. 


A “Re-Atomizer” for Carburetion 

They also claim that the acceleration is 
considerably increased at low speed and 
there is practically no collection of gas- 
oline in the crankcase. They also claim 
an elimination of spark plug fouling and, 
consequently, a reduction in the fre- 
quency of carbon removing and valve 
grinding. No claim for additional gaso- 
line economy is made, except that in 
cold weather a somewhat increased gas- 
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Sectional view of the combustion 
chamber in the new Mitchell engine, 
designed for present day fuel 
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oline mileage may be noted with the 
fuelizer in operation. 

The Penberthy Injector Co., which 
manufactures the Ball & Ball carbureter, 
during the early part of the year brought 
out what they called the re-atomizer. 
This device is placed between the car- 
bureter and the manifold. It comprises 
a spacer into which is pressed a venturi 
throat carrying four small tubes. The 
spacer contains a passage-way of the 
same diameter as the intake manifold. 


Vapor Condenses When Striking Parts 


The basis upon which this device is 
designed is that with the grade of gaso- 
line sold today, it is extremely difficult 
to vaporize completely, and even when 
the vapor has been made, it is easily 
condensed by striking obstacles to its 
free passage. The butterfly valve used 
in all carbureters, when only partly 
open, presents such an obstacle. As the 
vapor strikes this butterfly valve, a con- 
siderable percentage of it is condensed 
and thrown against one wall of the car- 
bureter, and some passes up the wall 
of the manifold in a liquid form and 
cannot, consequently, be equally divided 
between the various cylinders. 

Around the lower outside edge of the 
re-atomizer is a groove or annulus which 
forms a small circular chamber between 
the inside of the spacer and the outside 
of the re-atomizer. The ejector effect of 
air flowing by a tube extending into the 
air stream in the direction of flow of the 
air is very well known. This principle 
is the basic idea of this re-atomizer. 

The ejector effect on the four tubes 
which extend into the throat tends to 
draw into the annulus any liquid gaso- 
line which may be passing up the wall 
of the carbureter and to eject it from 
the tube in an atomized condition, so 
that it flows in the air stream and goes 
equally to the different cylinders. While 
this device is not incorporated as stand- 
ard equipment on any car, it has been 
installed at service stations very widely 
all over the country. 

An interested hot-spot arrangement is 
incorporated on the new G. M. C. truck. 
This arrangement is shown on page 27. It 
is in reality a combination manifold and 
carbureter. Both the vertical section of 
the intake manifold and the venturi 
chamber of the carbureter are heated by 
exhaust gases direct from the exhaust 
manifold. Dampers are provided for reg- 
ulating the supply of heat, and for very 
high, hot climates, a gasket can be in- 
serted which cuts out the exhaust jack- 
eting altogether. This is slipped between 
the carbureter and the exhaust outlet 
shown in the sketch. 

On the new Oldsmobile eight-cylinder 
car, which was brought out last March, 
it is very interesting to note the con- 
struction of the intake manifold. This 
is one of the year’s new cars and con- 
sequently may be regarded as fully up- 
to-date in practice. In this car, the in- 
take manifold is integral with the cylin- 
der block. 

Considerable study has been given to 
gas distribution, the intake being nota- 
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ble for the absence of abrupt bends. This 
intake manifold is 19/32 in. in diameter, 
in spite of the fact that the cylinders 
are only 2% in. bore. The exhaust pas- 
sages are in line with the intake, sweep- 
ing around in an easy curve and allow- 
ing the exhaust to be carried away 
through a manifold bolted on top of the 
cylinder head. 


Oldsmobile Carburetion Cited 

The exhaust passages lie directly over 
and cross the intake passages, thus heat- 
ing the intake. Cooling water circulates 


all around the cylinder bores, and also 
around the intake and exhaust manifolds. 


EXHAUST GAS 
PASSAGES 


hung in the 









exhaust gas 
through this jacket and enters the ex- 
haust pipe at a point near the rear end 


Some of the passes 


of the engine. A damper, by means of 
which the temperature can be controlled, 
is provided. This damper regulates the 
amount of exhaust gas which enters the 
jacket. In addition to this provision, all 
of the air which enters the carbureter is 
preheated by means of a stove clamped 
around the exhaust pipe at a point just 
below its connection with the manifold. 
There is a sleeve adjustment on this air 
intake which permits of admitting cold 
air at this point when desired. This ad- 
mission of cold air in an arrangement 





‘ The manifolding arrangement on the Lafayette Eight. Here 
it will be noted that the intake passage is surrounded on 
practically all sides by the exhaust, the carbureter being 


middle of the curved pipe 
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The sectional view of the Velie cylinder 
opposite the opening for the carbureter. 
very well in 


In this design it can be seen that pre- 
cautions have been taken to complete 
the vaporization within the manifold and 
also to prevent recondensation through 
the intake gases striking cold spots after 
they have entered the intake ports. 

On the new Haynes engine, which was 
brought out this fall, a number of inno- 
vations have been made in the manifold- 
ing to facilitate vaporization of the fuel. 
The exhaust manifold is led forward on 
this power plant and cooling fins are 
placed upon it at its forward end where 
it bends downward. The center of the 
intake manifold is partially exhaust 
jacketed. 
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head. This shows the hot spot directly 
The gas distribution is said to work out 
this design 


where all of the air can be preheated is 
very important, in view of the fact that 
it is necessary not to get the mixture 
too hot. 


Duesenberg Hot-Spot 


It may be mentioned as a matter of 
interest that several concerns have 
found it necessary to cut down the 
amount of heat provided by the exhaust. 
The Marmon company reduced the tem- 
perature and a similar reduction was 
made in the Continental hot-spot. The 
Haynes vaporizing arrangement is shown 
on the opposite page. 
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On the new Duesenberg-eight-in-line 
car an ingenious form of hot-spot is em- 
ployed. The carbureter is located on the 
right side of the engine, the gas flow 
being vertically upward to a hot-spot 
contact with the exhaust manifold, 
which is located on this side of the 
block. From this point, the gas is taken 
through a straight passage between the 
two center cylinders across the block to 
the left side of the engine, where it en- 
ters the aluminum intake manifold, 
which is of ramshorn design. 


The ramshorn type of manifold is 
found in the Chalmers, which is one of 
the originators of this type of manifold, 
and also in the new Rickenbacker car, 
which will be exhibited at th. hows. 
The ramshorn type of manitoia has a 
central hot-spot with the typical rams- 
horn curve which is symmetrical and has 
an upward and then a downward bend 
on each side. 


Hudson Changes to Get Better Vapor- 
ization 


On the new Hudson car, the changes 
which were made in the engine were par- 
ticularly intended to secure better va- 
porization. The change was in the air 
intake and manifolding. Previously, 
Hudson used cold air. But on the cars 
since about the first of September, 1921, 
all of the air is preheated. Globe elbow 
joints are used to give a large sectional 
area to the piping at the turns and at 
the entrance of the carbureter. The air 


is heated in a stove which is integral 
with the exhaust manifold on the right 
side of the engine, and is led over the 
top of the engine to the carbureter, on 
the opposite side. 


The carbureter is attached to a verti- 
cal flange at about the center of the 
block. The air pressure at the carbu- 


reter inlet is balanced with that in the 
float chamber by a compensating tube, 
which connects the float chamber with 
the air intake. This is said to conserve 
gasoline on quick throttle openings. 


The manifolding has also been altered 
internally so that a modified form of 
hot-spot is provided between cylinders 
1 and 2 and 5 and 6. The intake mani- 
fold at these two points is brought into 
close proximity with the exhaust. Liquid 
fuel which collects in the pockets aids 
materially in shortening the warming up 
period. This same air intake system and 
manifolding is now used on the Essex 
car also, 


Cadillac Thermostatic Control 


An interesting development has been 
made in the new Cadillac in the carbu- 
reter. This is now provided with ther- 
mostatic control for the tension on the 
auxiliary air valve spring and also for 
regulating the effectiveness of the accel- 
erating pump, which is a feature of the 
Cadillac carbureter. 

The manual setting for the air valve is 
employed as usual, but super-imposed on 
this manual setting is a thermostat which 
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alters the tension on the air valve spring 
in accordance with temperature require- 
ments. On the cold engine, the spring 
tension is increased, thereby causing in- 
creased resistance to the opening of the 
auxiliary air valve, in warmer weather 
the effect is the reverse, thus tending 
to make the mixture leaner. 


Thermostat on Accelerator Pump 

The thermostat on the accelerator 
pump, which is located in the fuel cham- 
ber, operates a shutter which covers and 
uncovers a vent, thus increasing the ef- 
fectiveness of the pump when the engine 





speeds. This is an internally hot-spotted 
manifold, the intake manifold being cast 
integrally with the detachable head. 
These scattered examples will illus- 
trate what different manufacturers are 
doing to assist in vaporization. As stated 
at the beginning of this article, every- 
body is doing something along these 
lines. It has been realized that a great 
deal of the so-called pumping of oil and 
crankcase dilution which means that the 
fuel is getting down into the crankcase 
and is just the opposite from the oil 
pumping where the crankcase oil is get- 
ting into the combustion chamber, has 
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Buick Four fuel heating arrangement. This shows the winter setting that is all of 
the heat from the exhaust is carried around the carbureter, whereas in summer 
the butterfly is open to regulate the heat 


is cold, and decreasing it when the en- 
gine is warm. In other words, when the 
vent is open, the accelerator pump has 
little or no effect, but when it is closed, 
the accelerator pump or throttle pump 
will force gasoline through the spray 
nozzle when the throttle is opened 
quickly for acceleration. When _ the 
throttle is opened slowly, the pump has 
practically no effect on the gasoline. 

The throttle pump is interconnected 
with the throttle and its function is to 
force compressed air into the float bowl. 
When the thermostat comes into effect 
and opens the vent, the air, of course, 
cannot be compressed and consequently 
the pump operation is materially re- 
duced. It is claimed that the introduc- 
tion of these two thermostats materially 
reduces the warming up period of the 
engine. 

On the new Buick four, which was 
brought out in August, 1921, the fact 
that less heat is needed at high speed 
than at low speed has been recognized 
and a damper is provided which con- 
trols the exhaust heat. This is intercon- 
nected with the throttle so as to give 
more heat at low and less heat at high 


been due to poor vaporization and dis- 
tribution. The two problems go hand in 
hand, as it is readily realized that it is 
much harder to distribute fuel in liquid 
form and to break it up equally between 
the different cylinders, than it is in va- 
porous or gaseous forms. 

There are a great many manifolds in 
use today which do not properly dis- 
tribute charges. It is easy to determine 
this by running the engine at high speed 
with the exhaust manifold removed and 
note the different colors of the exhaust 
flame. They will range all the way from 
blue to a dull yellowish or reddish tinge. 
These colors indicate very closely the 
nature of the combustion and are very 
instructive from a distribution stand- 
point. Quite often it will be found that 
the colors will change materially and the 
relationship varies through a wide range 
on different throttle openings. 

A fact which must be recognized is 
that the best hot-spot in the world will 
not assist the engine in getting started. 
It will shorten the warming up period 
of the engine, but it will not cause the 
first few explosions which are so im- 
portant on a cold winter morning. To 
secure these it is necessary that a good 
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priming or choking device is used. The 
electric primer has proven quite suc- 
cessful in a number of instances and is 
regularly employed on Franklin, Lin- 
coln, and others. The Master primer, 
which is manufactured and put out now 
by the Splitdorf Co. has had a wide sale 
and is used as standard equipment on 
some cars. 

Regarding the actual method of car- 
rying fuel from the gasoline tank to the 
carbureter, it may be mentioned that the 
vacuum feed retains this ascendancy. 


Fuel Tanks and Fuel Feeds 


In the very early stages of develop- 
ment of the automobile, practically all 
the tanks were carried under the driver’s 
seat or somewhere in the body of the 
car and the flow of the gasoline was by 
gravity to the carbureter. The pressure 
system was introduced early in the his- 
tory of the automobile and gained head- 
way, especially in the more expensive 
cars. In 1911, 81 per cent of all models 
were gravity feed and the remainder 
were pressure feed. Some experiments 
were made with several different com- 
binations of gravity and pressure from 
1914 to 1917, but these systems never 
got very far and were entirely given up 
after 1917. They were only adopted by 
three or four manufacturers. 

The present vacuum system was intro- 
duced for the first time in 1915 and 
made very rapid headway, being stand- 
ard equipment on about 20 per cent of 
the cars made for the season of 1915. The 
next year showed a jump to 53 per cent, 
each succeeding year showing an in- 
crease. In 1921 88 per cent were so 
equipped and the 1922 percentage is 
slightly higher. The cars using the grav- 
ity system are largely high production 
jobs such as Ford, Overland and 
Chevrolet. 


Pressure System Gains Slightly 


Pressure system has gained slightly 
this year in that several cars in the 
higher price class have adopted it, Dan- 
iels, Lafayette, Packard, Pierce-Arrow, 
Rolls-Royce, Stutz, Cadillac and Loco- 
mobile use this type of fuel feed. 

The gravity system has been so large- 
ly displaced for two reasons. In the 
first place, the bodies of cars have been 
getting lower and lower and the room 
occupied by the tank under the seat has 
been required for other purposes. The 
inconvenience in filling such a tank has 
been another feature that has caused its. 
decline. Some makers have resorted to 
the plan of placing the gasoline tank in 
the cowl, filling from one side and feed- 
ing direct to the carbureter. 

In the second place, the gravity tank 
is always at a disadvantage in climbing 
a steep hill with the tank only partially 
full. The vacuum and pressure system 
do not have this advantage. The de- 
velopment of the vacuum tank has been 
very successful, both mechanically and 
from a price standpoint, and this has no 
doubt accounted for its great growth. 
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Design in POWERPLANTS 
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Better Lubrication, Cooling and Carburetion in Evi- 
dence. More Attention Being Paid to Light Reciprocat- 
ing Parts. Engines Mounted More Accessible 


HERE are many details of re- 
finement on the 1922 cars and 
engines which are the results 
largely of better production meth- 
ods and a putting into actual prac- 
tice much of the vast amount of 
information obtained by the engi- 
neers of the industry during the war. 

Much of the practices in aircraft 
engines, for example, have been in- 
corporated in a modified form into 
the automobile engines of today and 
the result is that we have, generally 
speaking, much more efficient en- 
gines for their size than ever before. 

The designs of engine parts are 
better and the methods of machining 
them are better. The result is that 
the dealer of today has a product 
full of good selling points if he will 
stop to analyze it. Many of the 
things which a few years ago it was 
said could not be done are being 
done. It was thought that the alum- 
inum piston, for instance, never 
would get very far. 

Yet, today the aluminum piston is 
working out with satisfaction in a 
number of cases. The fact of the 
matter is that our engineers have 
found out many things about the 
alloy pistons in the last two years, 
after the laboratories had sufficient 
time to get down to a peace time 
basis. 

Probably as much development has 
been done on pistons as on any other 








Engines In This Year’s Cars 
Best Ever Built 


HERE is every reason to 

believe that the engines in 
this year’s cars should give a 
better account of themselves 
than any engines which thus 
far have been produced. Bet- 
ter design, materials, produc- 
tion methods and other factors 
have entered into the building 
of present day engines, and 
with improvements throughout 
the chassis it is certain the pow- 
erplants will be performing un- 
der the best possible conditions. 








unit of the engine. Gray iron pistons 
or semi-steel pistons still are used by 
the majority of engine makers, but there 
has been a tendency in the past year 
for some makers to go to the alloy pis- 
ton of what is known as the constant 
clearance type. Briefly, this is a piston 
which does not expand in the same way 
as we think of piston expansion in an 
iron piston. Usually there is cut in the 
piston, so that when the piston does ex- 
pand it simply closes this cut and does 
not, therefore, change its diameter. 
Hence the clearance substantially re- 
mains the same in all cases. Where the 
constant clearance type of piston is used 
it generally is made with an opening ex- 
tending circumferentially around the 


piston excepting for a small portion 
where the piston pin bosses are located. 
The object of this slot is to separate the 
upper portion of the piston or heat por- 
tion, from the slipper or portion of the 
skirt. 

Iron and Semi-Steel Piston Very Light 

Where iron or semi-steel pistons are 
used there has been a tendency to get 
them very light. In fact some of the 
semi-steel pistons weigh very Httle more 
than aluminum-alloy pistons. It is pos- 
sible to take some of the lightweight 
iron pistons and squeeze them into an 
egg shape by hand. Flexible pistons like 
this have the advantage that they will 
shape themselves into the cylinder bores 
in which they are working. In other 
words, the pistons will conform much 
better to the shape of the cylinder, 
should the latter wear oval. 

One of the things in favor of the semi- 
steel piston is that owing to the nature 
of the metal it can be machined to much 
closer limits than with cast iron. There 
is, therefore, obtained also a reduction in 
weight, a desirable feature in any of the 
reciprocating parts of an engine. 

A very good example of the constant 
clearance type of piston is that used in 
the Cole Eight. These pistons are cast 
in a metal mold of aluminum alloy and 
are slotted circumferentially below the 
lowest of the three piston rings above 
the piston pin. The slot is cut by a 1/16 
in. saw and extends over an arc of 83 
deg. on each of the two pressure sides of 
the piston. By means of central ribs the 
load due to the gas pressure is trans- 
ferred directly from the piston head to 
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the piston bosses. The pistons are a 
snug fit in the cylinder, even when cold. 
There is, therefore, no undue noise in 
the engine when first starting up. 

A piston recently adopted by Essex is 
also of the constant clearance type and 
the layout for the making of this piston 
has been arranged in the belief that pis- 
ton wear, oil pumping and failure of the 
piston rings to make proper contact with 
the cylinder walls is due largely to mis- 
alignment. This misalignment causes the 
piston to cock in the cylinder so that one 
side of it becomes a scraper giving un- 
equal lubrication around the walls. The 
skirt of the piston is split with a slot 
cut at an angle so that it does not work 
vertically in the cylinder, but with a 
sliding motion. Part of the piston and 
rod assembly operation is such that a 
final check is made on the alignment of 
the piston and makes it certain that the 
latter will operate on a true axis. 


Method of Checking Alignment 


Another example which will illustrate 
to what extent makers are going to in- 
sure the pistons working absolutely par- 
allel with the bores is the method of 
checking alignment of the piston and 
rod in the Rickenbacker engine. If a 
connecting rod is found to be slightly 
bent, instead of its being bent to shape 
cold, it is faced off in a special fixture 
by grinding. This will insure no stresses 
being set up in the rod when it is heated 
while the engine is operating. Thus 
there is assurance that the pistons will 
at all times work correctly in the bores. 

Most makers of engines are now pol- 
ishing the heads of the pistons. It is 
well known that carbon or soot will not 
so readily adhere to a polished surface 
and while it becomes somewhat more ex- 
pensive to finish pistons in this manner, 
it is worth it in the better appearance 


Sectional view of the Maxwell light- 

weight piston, which is of the con- 

stant clearance tvpe. It also is of 

the modified slipper type. The ver- 

tical slot takes up the expansion of 
the piston under heat 


of the engine and the resultant effect on 
the car owner. 

There also is a tendency to make pis- 
tons a little longer than in former years, 
which no doubt adds to the life of the 
piston itself, and the walls as well. 
A long piston is less apt to cock in the 
cylinder and there also is a better dis- 
tribution of the load on the cylinder 
walls, because the load is taken on a 
larger area. This, with a good oil film 
and the better quality of materials used 
naturally makes an engine much longer 
lived. 

Much attention, too, has been devoted 
to the ribbing on the inside of the pis- 
tons. The purpose of these ribs is to dis- 
tribute the load imposed upon the head 
of the piston by the explosion and also 
to radiate heat through the piston and 
into the crankcase. There is, of course, 
the additional advantage of ribbing over 
the piston pin bosses and thereby pro- 
ducing a cross-head type of piston. 

The Cole, Essex and Maxwell pistons 
offer examples of the cross-head type. 
In connection with pistons it might be 
stated here that makers are giving more 
thought to the accessibility of piston and 
rod. In several engines it now is possi- 
ble to withdraw the piston and rod, 
through the crankcase after the bottom 





Marmon uses a combination piston. 
The shell is cast iron and the carrier 
aluminum alloy 


plate has been removed. Naturally it 
means considerably less tearing down of 
the engine when repairs may be neces- 
sary and is a good point in the selling 
or servicing of cars so buiit. 
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RINGS WEAR PISTON RINGS 
CYLINDER BETWEEN OVERLAP TOP 
THEIR LIMITS OF AND BOTTOM 
TRAVEL,MAKING RIDGES AND PREVENT RIDGES 





This shows how pistons wear rings or 

shoulders in the bores when they are 

cocked in the cylinders. Right, how it is 
possible to overcome this 


The connecting rod has come in for a 
good deal of attention during the last 
year or so. In nearly every case mak- 
ers now are finishing their rods much 
better. Some go so far as to machine 
the rods all over and take great care 
in balancing them. Heretofore some 
makers have weighed their rods and if 
they were within % oz. of each other 
they passed inspection. These same 
makers now carefully balance the ro- 
tating ends of the rods and the recipro- 
cating ends, because it is of prime im- 
portance to get the rotating weights 
alike and also the reciprocating weights. 


Getting Better Distribution 


In order to get a better distribution 
of the load on the connecting rod bear- 
ings, many engine makers now are flar- 
ing the ends of the connecting rods. This 
naturally results in such a bearing wear- 
ing less, because the load imposed upon 
it by the explosion stroke is taken over 
a greater spread, than where the I-beam 
part of the rod is brought to the cap end 
in approximately a right angle, or a 
small fillet. 

It probably is in keeping with the 
scope of this article to mention the 
aluminum connecting rod. Although this 
type of rod is not at present used by 
makers it seems to possess qualities 
which spells well for its future. Such 
a rod reduces the inertia loading on the 
bearings and it would be possible to re- 
duce the bearing lengths considerable, 
which, in turn, would make the whole 
engine lighter. Aluminum rods, how- 
ever, have to be designed on very much 
different lines than steel rods, just as it 
is necessary to design aluminum pistons 
differently than cast iron pistons. 

A point which is merely a detail, but 
which means much to the servicing of 
engines is the bevelling off of the metal 
on the lower end of the cylinder bores 
to facilitate the insertion of the piston 
with the rings attached. In some cases 
there is a slight chamfer at this point, 
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but Wills Saint Claire, for instance, has 
gone the limit and made quite a pro- 
nounced bevel. It is stated that the in- 
sertion of pistons and rings on this en- 
gine is a very simple matter. 

Another kink in connection with the 
design of this engine is that the top and 
bottom piston rings slightly overlap the 
cylinder bore in the top and bottom dead 
center position. This insures against the 
piston wearing a shoulder inside the 
bore. We point out this example simply 
to again emphasize the fact that the car 
purchaser of tomorrow is getting a prod- 
uct into which much thought has been 
given to details, such details which col- 
lectively make a good product. 


Improvements in Valve Mechanisms 


In looking over the progress made by 
engine makers during the last year or 
so, mention must be made of the im- 
provements in valve mechanisms. It is 
true that much has been accomplished 
in reshaping the valve ports, etc., to get 
a better flow of gas, but there have been 
some interesting developments in the 
valve materials themselves. By careful 
selection of materials the makers now 
design intake and exhaust valves which 
will have but a slight expansion or in- 
crease in length due to heat and which 
will operate well at all times with a 
very small amount of clearance. 

One maker, for instance, is using an 
exhaust valve made of several different 
materials, according to the function: of 
each part of the valve. Thus, at the tip 
of the valve stem, which is subjected to 
the constant contact of the cam follower, 
the metal is chrome-cobalt steel because 
hardness is necessary. The stem and 
head which have but a slight expansion 
are made of Invar, a nickel-steel alloy 
characterized by a low co-effiicent of ex- 
pansion. The rim of the valve which is 
subjected to the tremendous heat of ex- 
plosion and the high heat of the exhaust 
gases is made of another high heat re- 
sisting alloy steel. The rim welded to 
the head insures against warping and 
thus a good seating valve is obtained 
under all conditions. 


More Space for Water Jacket 


In several of the new engines more 
space has been allotted to the water 
jacket surrounding the valves. This 
helps to keep the valve temperature 
down and prevents distortion of the 
valves or valve seats. In one or two 
cases the valve guides, which by the way 
are removable in most engines, have 
been made slightly longer to distribute 
the load and get longer life to the parts. 
Practically all users of the L-head type 
of engine fit the tappets in removable 
guides, so that the guides and tappets 
can be removed as a unit. 

The mushroom type of tappet now is 
practically universal with engine 
makers. Usually the tappets are slightly 
off center with the cams on the cam- 
shaft, so that a slight rotation will be 
set up in the tappets to distribute the 
wear more evenly. The use of hollow 
tappets has dene much to reduce the 






































The piston used in the Cole eight 
cylinder. It also is of the constant 
clearance type 


weight of these reciprocating parts and 
results in a snappier action of the en- 
gine, especially if all other reciprocating 
parts have been reduced in weight pro- 
portionately. 


It is interesting to note here that the 
valve cage, formerly quite popular with 
some makers, has been abandoned and 
today we find valves seated directly in 
the head casting. This makes for a simp- 
ler construction and there is better cool- 
ing of the valves because the water can 
be led more closely to the valve itself. 
The removable head, now used by most 
makers, has also done much towards the 
elimination of the valve cage. 

Balancing of Shafts and Flywheels 

Along in line with the general im- 
provement in engine design, much has 
been done to reduce vibration and insure 
a smoother running job in general. Nat- 
urally the crankshaft, literally the back- 
bone of any engine, has come in for its 
share of attention. Heavier and stiffer 
shafts are used in the majority of en- 
gines today. Here again we find much 
has been done in the producing of crank- 
shafts and camshafts, which makes for 
better manufacture and a better product 
when installed in engines. 

Balancing of shafts and flywheels has 
done much to get smoother running en- 
gines. Makers are working to close lim- 
its on this. For instance, one maker is 
balancing the crankshaft in a machine 
so that it is not more than .003 in. out 
when the shaft is rotating at 2000 r.p.m. 
and supported at the two ends. The 
measurement is taken on the middle 
bearing and simply means that such a 
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If a piston is cocked in the cylinder 
there is a decided scraping action set 
up on the walls as shown. Perfect 
alignment is necessary to overcome it 
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shaft revolving at that rate will not wob- 
ble over .003 in. 

There is less tendency for the makers 
to bolt on counterbalance weights to the 
crank throws. Many of the shafts used 
today are of the inherently balanced 
type and usually have bow shaped 
throws. The bearings are larger than 
formerly and much of this has been made 
possible by the advent of the hollow 
crankshaft or pressure feed lubrication 
system. Thus makers can build their 
crankshafts larger because the linear 
speed of the shaft can be greater owing 
to the assurance of oiling at all times. 
The larger and stiffer shafts cut down 
vibration, the engine runs smoother and 
the whole engine becomes longer lived. 


Dividend Flywheel on Rickenbacker 
Interesting 


One of the most interesting develop- 
ments of the year is the divided fly- 
wheel used on the Rickenbacker engine. 
Here the total weight of the flywheel has 
been distributed to the front and rear of 
the engine. In other words there are 
two flywheels of about the same weight 
at each end of the engine. This engine 
runs exceptionally smooth and much of 
this is attributed to the divided flywheel. 

Makers are going to much trouble to 
balance other rotating parts such as 
clutches and- disks. Where these are 
put into running balance at the factory 
the owner who buys a car so equipped 
has little to worry about vibration. 

Another reason why engines are oper- 
ating better is that in nearly every case 
makers are fly-cutting and line-reaming 
the bearings. This is done for both 
crankshaft and camshaft bearings, and 
primarily locates both sets. The caps are 
assembled to the bearing and the cases 
bored for the crankshaft, camshaft and 
in case of the National engine, for in- 
stance, the water pump driveshaft bear- 
ings. The work is done on a remade 
lathe arranged to bore fly-cut and ream 
all the bearings and to space the center 
main bearing. 


Flycutting Operation on Single Pointed 

Tool 

The flycutting operation is done on a 
single pointed tool which, because of its 
requiring but a single setting and doing 
all the work, is more certain to main- 
tain roundness than a multi-pointed tool. 
This insures alignment of the main and 
camshaft bearings. After the flycutting 
operation, the same care is used in fin- 
ishing the bearing surfaces. The bronze 
bushings are assembled to the crankcase 
and it is mounted on a line reaming fix- 
ture. The bearings then are line reamed 
by means of a flycutter and operating at 
slow speed. 

There frequently is a clatter in the 
camshaft ,especially at slow speed, due 
to the shaft becoming somewhat un- 
steady at the time of the opening period 
of a valve. The valve spring pressure 
tends to turn the camshaft against the 
direction of rotation and during the clo-- 
ing period, to turn it in the direction of 
rotation. 
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Here is shown the spade type of 
connecting rod, which has the ad- 
vantage of distributing the impact 
from the explosion over a wider 
area on the crankshaft bearing 


As the speed increases these reversals 
follow each other so rapidly that they 
become less noticeable. In order to over- 
come the unsteadiness of camshaft rota- 
tion at low speeds the Wills Saint Claire 
has put a steadying device on its cam- 
shafts, incorporating two steel cones 
against which works a bronze female 
cone. The friction thus created puts a 
braking effect on the camshaft. 










RING LANDS 
BURNISHED 
TOP AND BOTTOM 
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4 “OIL DUCT TO 
PISTON PIN 


How Hudson and Essex fit the piston 
rings to their pistons 


For the Maxwell pistons the raw Lyn- 
ite castings weigh 1.39 lb. and the fin- 
ished pistons weigh .94 Ib., hence a little 
less than % Ib. of aluminum is machined 
off each casting in the manufacture of 
the finished piston, which is shown in 
the drawing. As will be noted, it is of 
a modified slipper type with three rings 
above the wrist pin. There is a hori- 
zontal slot cut around the piston below 
the lower ring land and a relief formed 
in the casting adjacent to each of the 
piston pin bosses. There is also a ver- 
tical slot which takes up the expansion 
of the piston under heat. 


Pressure Feed System of Oiling Making Rapid 
Headway 


HERE engines are made by the 

thousands it is not possible to 

work the rubbing surfaces to a 
ished surface. Comparatively speaking 
the surfaces are rough and must be re- 
duced to a condition similar to that se- 
cured when pistons and cylinders are 
lapped in. This process of getting the 
surfaces to a highly finished state must, 
of course, largely be done with the en- 
gine in the hands of the average car 
owner. 


Lubrication is the great go-between 
that spells the success or failure of any 
engine and in this the car and engine 
maker has done much during the last 
year or so to help the car owner get 
maximum efficiency from his engine. 


In the matter of engine lubrication it 
is not sufficient to consider merely the 
type of oiling system. It is important 
that the rotating or rubbing surfaces of 
the engine be so machined or finished 
tnat they will work in harmony with 
the particular oiling system used. The 
success or failure of any oiling system 
is dependent upon other factors. For in- 
stance, some engine makers ream, some 
bore and some grind their cylinders to a 
finish. 

Then there are variations in the ma- 
terial used. Some cylinder blocks are 
not seasoned as long as others and the 
rate of wear in these will vary. The 
carbureting of the fuel is important. 
There now is generally a better way of 
introducing the gas into the combustion 


chambers so that on some engines, like 
a six-cylinder, there is not a tendency 
for the heavier particles of fuel to be 
thrown to the outside cylinders and 
these as a result becoming worn or 
scored from the cutting of the oil film 
by raw fuel, even though the lubricating 
system may have functioned correctly at 
all times. Lubrication and carburetion, 
therefore, must to a certain extent go 
hand in hand. 

As a general thing it might be said 
that engines used in the cars today are 
longer lived because of the larger bear- 
ing surfaces made possible largely by 
the pressure feed system of lubrication. 





How Buick oils the valve rockers. A 
is a passage for oil to the ball C 
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This system has made possible a higher 
linear velocity of the crankshaft. In 
other words, it now is possible for en- 
gine makers to use larger crankshafts, 
that is, shafts with a bigger diameter 
through the bearings. These larger and 
stiffer crankshafts cut down vibration 
and with less distortion there naturally 
is less wear on the bearings, the engine 
runs smoother and its life is prolonged. 


Pressure Feed System Popular 


Coming to actual use of the various 
systems of engine lubrication there is a 
tendency for the pressure feed system 
to gain over the others. This system 
got a good foot-hold some years ago and 
with the advent of the so-called high 
speed engine it became popular with 
makers of these engines because of the 
importance of getting plenty of lubricant 
at all times to the bearings and other 
parts subject to wear. In every case 
where a high pressure system of oiling 
is used the crankshaft has been drilled. 

Such an oiling system often is called 
the “hollow crankshaft type,’ because 
the shaft is depended upon to carry the 
oil to the main and connecting rod bear- 
ings. With a few exceptions, all the 
users of the pressure feed system em- 
ploy a pump of the gear type to feed the 
oil. The plunger type of pump usua ' 
operated off the camshaft apparently has 
seen its last days so far as its use is 
concerned with the high pressure 
systems. e 

Some idea as to the growing popular- 
ity of the hollow crankshaft type of lu- 
brication system can be gleaned from 
the figures taken from a count of seven- 
ty-five makers. Out of this number forty- 
one are using the hollow crankshaft or 
full pressure lubrication, while twenty- 
six are using the circulating splash sys- 
tem, wherein the connecting rods dip 
into troughs which are kept supplied by 
a circulating pump. Eight makers are 
using an oiling system wherein the 
pressure is controlled by the vacuum in 


‘the intake manifold. 


Plunger Pump Still Used 


Where a low pressure system is used 
the plunger type of pump still is fitted 
by some makers and works out very well 
in such cases, especially where the en- 
gine is not of the high speed type. For 
example, Mitchell in its new engine is 
doing this. In connection with oil pumps 
mention might be made here that more 
attention has been paid the last year 
towards getting the pumps better lo- 
cated, particularly as to their accessi- 
bility. In nearly every case where the 
pump, especially the plunger type, is lo- 
cated on the exterior of the crankcase, it 
is held in place by two or three cap 
screws and the entire pump mechanism 
can be removed by ne out these 
screws. 

Where a gear pump is used this often 
is placed inside the crankcase, so that 
a removal of a plate on the bottom of 
the case permits of the removal of the 
pump. In many cases pumps so located 
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are surrounded by a screen. Thus, on 
the Wills St. Claire the gear pump is at- 
tached directly to a transverse rib in the 
lower crankcase and is completely in- 
closed by a screen. 

Both screen and pump can be removed 
through the oil drain hole. In drilling 
the holes in the crankshaft of the Wills 
Sainte Claire engine there is a departure 
from the usual method. The holes are 
drilled off center and the opening is 
formed like a scoop to assist in pick- 
ing up the oil. 

There is quite a tendency to incor- 
porate the drive of gear type oil pumps 
with that of the distributer, a notable 
example of this being found in the Jor- 
dan, Rickenbacker and a few other en- 
gines. In the former the pump is driven 
off the bottom of the distributer shaft, 
the two units being placed just behind 
the timing gear case. In the Ricken- 
backer engine the oil pump and distribu- 
ter shaft are in the center of the engine. 
This places the oil pump in a position 
where it is immersed in the oil at all 
times and also brings the distributer into 
an accessible position at the top of the 
engine. 


Durant Four Oiling System 


A gear type of pump is used in con- 
nection with a circulating splash system 
of oiling on the Durant Four. The pump 
is mounted on the outside of the crank- 
case and is driven from the generator 
through a flexible coupling. On the 
Buick Four the gear pump for the cir- 
culating splash system is located in the 
oil pan and is driven directly by the 
camshaft. This is so built that it can be 
removed from below for cleaning or in- 
spection, and is entirely exposed when 
the pan is dropped. From the above 
paragraphs it will be noted that makers 
have done much to get a good location 





Mitchell method of oiling main bear- 
ings. The space back of the bearing 
forms a reservoir, the oil being forced 
through holes D and E under high 


pressure 


for the oil pump, both as regards its 
operation and accessibility. 

What is true of locating the pumps 
is also true of other parts of the oiling 
system such as the leads going to the 
various bearings. Several engine makers 
are locating the leads on the exterior of 
the engine and attaching the tubes with 
a rise and fall in them to take up any 
variations. Haynes is a good example of 
this, as is also the new Mitchell engine. 
In the latter case the rise and fall serves 
another purpose. There is a drain at 
each T where connections are made to 
the main bearings and a plug can be re- 
moved from any drain to affect the oil 
in that particular lead only. 

In oiling systems of the pressure type, 








Perspective layout of the Marmon system of oiling. The oil pump is on the back 
of the camshaft. The flow of oil is indicated by the tubes and passages in the 
hollow crankshaft. This is a full force feed system 


that is the-high pressure type, it is es- 
sential to install some sort of relief 
valve which can be regulated to suit 
conditions. It is noteworthy that in 
about every case these adjustments for 
the oil pressure have been located so 
that the operation can be performed with 
a screwdriver and small wrench to 
loosen the locknut. 


Better Provision for Proper Oiling 


Better provision has been made for 
the proper oiling of timing gears and 
camshafts. It was quite common a few 
years ago to provide separate means for 
oiling the timing gears, but today nearly 
all front end drives are oiled by a lead 
working off the same system as that 
which oils the other parts of the engine. 
On the pressure systems or circulating 
splash systems an oil tube usually con- 
veys the oil to the housing for the front 
end drive and it practically operates in 
a bath at all times. In some instances 
the front end drives are oiled from the 
camshaft, Cadillac being a notable ex- 
ample of this. 

This has been made possible by adopt- 


ing a hollew camshaft, which eliminates 
several leads formerly used and makes 
for simplicity. In some cases camshafts 
are oiled by splash, pockets being cast 
above the camshaft bearings to catch the 
oil. In such cases oil is helped into the 
pockets by casting curved surfaces above 
the pockets to guide the oil into them. 
What is true of the front end drive, or 
timing gear drive oiling is also true 
largely of the valve operating mechan- 
ism. With pressure lubrication it is pos- 
sible to keep the tappets, tappet guides, 
followers, cams, etc., in a bath of oil. 
Where this is true it becomes necessary 
to use cork gaskets between the valve 
chamber and covers, otherwise a great 
deal of oil would be wasted through 
leakage. 

More attention is being given to oiling 
the valve mechanism of dverhead valve 
engines. With pressure feed it becomes 
relatively easy to run a lead into the end 
of the rocker tube, or shaft which sup- 
ports the rocker arms. These arms in 
some cases are made with openings in 
them to carry the oil out to the ball and 





- forced into the rocker tube. 




















































Exterior of the Mitchell engine, showing the accessible layout of the oil leads. 
The pump also is placed on the outside for ready inspection 


OlL DISTRIBUTING PIPE 
CAST IN CRANKCASE 
FROM WHICH ALL LEADS 
ARE TAKEN, - ENSURING 


PRESSURE RELIEF VALVE aS 
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DIRECT ON CRANKSHAFT 


Diagram of the oiling system used on the Lafayette. 
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An oil distributing pipe cast 


into the crankcase is used as a feeder for all the parts to be oiled. This illustrates 
the full pressure feed type of oiling 


where the latter communicates with the 
socket in the tep of the push rod. 

Stephens is a notable example of this. 
National is an example of where oil is 
On some en- 
gines the oil mist is depended upon to 
oil the rockers and ball joints. Nash 
is an example of this. The rockers and 
ball «joints are provided with holes to 
catch the condensed oil mist thrown into 
the chamber by the splash in the crank- 
case. 


Cylinder and Piston Oiling 


Cylinder and pistons are oiled usually 
by the overflow throw off from the con- 
necting rod bearings or in the constant 
level splash systems by dippers on the 
ends of the rods which communicate with 
‘oil held in troughs under the rods. Many 
makers are providing sheet steel oil 
pans, which being quite thin cools the 
oil. Most of the crankcases now used 
have settling chambers to catch dirt and 
metallic particles and these chambers al- 
ways are so placed that the foreign sub- 
stances cannot get back into the oil 
again. 

A few makers now are controlling the 
oil pressure by the vacuum in the intake 


manifold. Noticeable examples of this 
are Lexington, Marmon and the new 
Midwest engine. All told there are eight 
makers using this type of oiling system. 

While much has been done to insure 
proper lubrication of engines as regards 
getting plenty of oil to the bearings and 
rubbing surfaces at all times, much work 
also has been done along lines that 
guard against over-lubrication, with its 
resultant fouling of the plugs, rapid car- 
bonization and other undesirable 
features. 

Along this line also it must be pointed 
out here that the subject of oil dilution 
has received probably as much attention 
by engine makers as any other item. 
The problem of oil dilution is one which 
largely resolves itself into methods of 
handling fuel and intake gases, a subject 
so involved that it is treated separately 
in another part of this issue. 

As was pointed out in the beginning of 
this article the item of cylinder and pis- 
ton material, its finish, etc., has much to 
do with proper oiling of an engine. Aside 
from using better methods in the ma- 
chining of engine blocks and pistons the 
engine makers have given much thought 
to the piston rings. 
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The majority of pistons now have some 
means for taking care of any access oil 
which might get onto the cylinder walls. 
Sometimes this is done by fitting a 
scraper ring at the bottom of the piston 
and in other instances the rings have 
been chamfered on the upper edges, but 
left sharp on the bottom to scrape the 
oil down on the walls. 


Hudson and Essex Rings 


it. might 
be said here that the manner in which 
Hudson and Essex make piston rings 
is intended to prevent oil getting into 


In connection with rings, 


the combustion chamber. The rings are 
fitted to within .005 on the top and bot- 
tom of the ring lands, which are bur- 
nished, but left with plenty of clearance 
behind the ring. The thought here is 
that the ring cannot move up or down 
in the land and consequently no oil can 
be pumped by the rings in the travel of 
the piston. Where rings are fitted leosely 
they are momentarily held stationary 
against the cylinder wall at the start of 
the down stroke of the piston and also 
at the start of the up stroke. Thus, at 
each stage, oil which gets behind the 
rings is carried little by little to the 
top of the cylinder and finally gets into 
the combustion chamber. 

Several engine makers are making pis- 
tons so they will slide easier in the bores 
by drilling holes  circumferentially 
around the piston to relieve the pressure 
on the intake stroke. This feature is 
especially desirable in lightweight pis- 
tons and in the so-called high speed en- 
gines. Much has been done in the past 
year towards using the superfluous oil 
on the cylinder walls to lubricate the 
piston pins. 


Very often this is accomplished by 
machining a flat on the piston just above 
the ends of the piston pin and drilling 
holes on a slant through the piston and 
pin boss from the bottom of the flat. The 
lower edge of the lower piston ring 
which acts as a scraper then fills the 
small chamber formed by the flat and 
the oil drains to the piston pin bearings. 


In other instances holes are drilled 
around the bottom land of the lower 





In the Buick Four the universal joint 
is oiled from the gearset through 
passages back of the bearing 
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piston ring, which ring acts the same as 
mentioned above, the oil being led 
through the holes in the piston and al- 
lowed to drain back into the sump, some 
of it finding its way to the piston pin. 
More thought is being given to the oil- 
ing of main and connecting rod bearings, 
particularly in the matter of cutting oil 
grooves in babbitt bearing metal. In- 
stead of crossing the grooves in the 
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halves of the bearings some makers now 
cut a recess extending almost the entire 
width of the bearing caps to form reser- 
voirs for oil. This has the advantage 
that the oil is fed to the bearings along 
the entire length of the bearing, where- 
as, in some cases where the cross 
grooves are used oil travels more or less 
in a circular path along the grooves and 
does not furnish as complete lubrication. 


More Attention Has Been Given to Mounting Engine 
Accessories and Front End Drive 


direction of silent chains for driv- 

ing the camshaft and auxiliary 
shafts. In the 1921 cars, the percentage 
of models using the chain type of drive 
was only 17 whereas the 1922 cars show 
88 per cent with a strong probability 
that several more makers will adopt this 
style of drive within a short time. A 
peculiar angle to the front end drive sit- 
uation is that last year none of the as- 
sembled cars used the chain drive be- 
cause no separate engine manufacturer 
put out a model with this form of drive. 

This year, however, one engine maker 
already has two models so fitted and 
others are said to be on the way. Other 
engine makers may follow suit and this 
will bring the total of chain drives up 
to a very high percentage. Cars for 
1922 using the chain drive include Am- 
bassador, Ace, Ogren, Revere, Haynes, 
Jordan, Moon and Saxon. These are 
firms that have heretofore used some 
other form of front end drive. 

Those which already were included in 
the list of chain drive adherents are still 
on the list and these include Brewster, 
Cadillac, Chalmers, Chandler, Cleveland, 
Hupmobile, King, LaFayette, Lincoln, 
Meteor, Mercer, National, Packard, R & 


Lair is almost a landslide in the 


V Knight, Stearns-Knight, Studebaker 
(one model), Templar, Willys-Knight, 
Winton. 


Aside from the chain drive, practically 
all the rest of the cars use a helical 
gear. 

In many instances, those makers em- 
ploying the gear type of drive use alter- 
nate gears of different metals such as 
iron and steel and there is a strong 
tendency toward the use of compressed 








Front end drive of the Studebaker, 
showing the exterior adjustment 
which is very handy for service 


cotton gears. The great majority of gear 
drives are steel against cast iron as this 
has been found to reduce resonance 
which has been apt to give trouble. 
Where two gears are of cast iron or 
steel or two of steel, the gears are apt 
to sing and the use of these other ma- 
terials has been largely to reduce this 
resonance or eliminate it entirely. 


Some Cars Using Fabroil 


Forged Duralmin gears in place of cast 
iron are being successfully used by Con- 
tinental and Marmon. It has good bear- 
ing qualities, is non-resonant and the ex- 
pansion of the gear is the same as the 
crankcase so that the gear center dis- 
tances will not be subejct to change 
when the engine heats up. The charac- 


Here is shown the link 
belt drive for camshaft and 
accessory units on the 
Haynes. Play is automatic- 
ally taken up by the idler 
shown between the crank- 


shaft and other small gear 
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teristic property which distinguishes this 
metal from other aluminum alloys is 


that it can be forged. 


Some of the cars using fabroil gears 
are the Buick, Paige, Wills Sainte Claire 
and DuPont. This material is a special 
compressed, spirally wound cotton type 
made by the General Electric Co. 


Other Features of Chain Drive 


Aside from the silence feature, the 
chain drive brings with it the necessity 
for proper adjustment. To secure the 
full efficiency of the chain drive and 
reap the advantages, especially as far 
as silence is concerned, some means of 
taking up the stretch must be provided. 
It must be possible to reduce the length 
of the chain by degrees one full link, 
after which a link can be removed from 
the chain and the adjustment let out 
again. This gives unlimited adjustment. 
The adjustment must be accessible so 
that it can be easily made when 
required. 

There are several types of chains used 
in the various layouts and also several 
different methods of securing adjust- 
ment. Among the methods of adjustment 
are: 

Movable idler, 

Movable sprocket, 

Eccentric adjustment, 

Double adjustment, 

Automatic idlers. 


When an idler is used either for pur- 
poses of adjustment or to take up chain 
whip, the idler is designed to consume 
sufficient power to prevent its playing 
in the chain, as this play will result in 
noise. 

The movable sprocket as a means of 
adjustment can be used in designs where 
one of the shafts can be moved in or 
out within certain limits without destroy- 
ing any alignments or adjustments. The 
King car uses such a means of adjust- 
ment, the movable sprocket being the one 
that drives the generator. The genera- 
tor is bolted to a flange on the rear of 
the chain case and by loosening up two 
bolts, it can be swung in or out within 
certain limits. In some cases the rear 
of the generator shaft is connected to 
the pump, which is located either half- 
way back on the crankcase, or at the 
rear of the crankcase. In this case it 
will be necessary to use two universal 
joits to secure alignment with the water 
pump. 


Morse Adjustable Sprocket 


In many layouts it is not possible to 
swing any of the shaft in or out without 
destroying some alignment and these de- 
signs require an eccentric adjustment or 
an automatic idler. The eccentric ad- 
justment is used on the Lafayette car. 
The Morse adjustable sprocket is de- 
signed to facilitate adjustment of the 
chain on engines where it is not possi- 
ble to move one of the shafts. 

The sprocket, instead of being mounted 
on a shaft, is mounted on a bearing 
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which is eccentric to the shaft. The 
chain, rotating the sprocket, rotates the 
shaft by means of a connecting univer- 
sal coupling of the Oldham type. The 
bearing on which the sprocket is car- 
ried is mounted to the case, concentric 
with the shaft and by rotating the bear- 
ing the sprocket is moved, thus adjust- 
ing the chain. This type of adjustment 
is applicable to any type of drive . 

Link-Belt has a liner type of silent 
chain in which some of the links are 
reversed in order to provide a bearing 
surface on both sides of the chain. One 
of the cars using this type is the new 
Haynes. This design permits a greater 
flexibility in design layout, particularly 
in the drive of auxiliaries. It is possible 
to obtain sufficient wheel contact with 
the double sided chain with the shaft in 
a position where it would be practically 
impossible to secure the desired amount 
of contact in any other way. The double 
sided chain permits of a reverse bend in 
the chain, which allows it to wrap itself 
around the wheel with a far greater area 
of contact than would be possible in any 
other way. 

The Link-Belt automatic adjustment 
device includes a tension governor which 
compensates for wear. This is an ec- 
centric device with a spring mounting 
to maintain constant tension in the 
chain. The stud is mounted rigidly in 
the timing gear case and the eccentric 
on the stud carries the wheel. When the 
eccentric locates, the wheel moves, regu- 
lating the tension in the chain. The 
amount of tension is controlled by the 
flat, clock spring which is anchored by 
means of a collar and adjusted by the 
exterior adjustment nut. 


Side and Center Alignment Defined 


There are two general methods of re- 
taining the chains in alignment on the 
sprocket and these are the side align- 
ments and the center alignment. In the 
side alignment, the side links of the 
chain extend across two teeth so that the 
alternate teeth of the sprocket are cov- 

























































































The flywheel fitted to the front end 


of the Rickenbacker. It also shows 
the accessible mounting of the dis- 
tributer 


ered on both sides of the sprocket. In 
the center alignment, a fillet is cut clear 
around the sprocket in the center and 
in the center of the sprocket ride in this 
fillet. 

In the gear type drive, some makers 
are using gears of: cotton or fabric. The 
working portion of the Fabroil gear 
made by the General Electric Co. is cot- 
ton, which is held tightly compressed be- 
tween steel end plates. The Fabroil 
gear is generally used as a camshaft or 
as an idler gear. 

The layouts of starting motors and 
generators covers a wide variety in the 
different cars, but starting are going al- 
most universally to the S. A. E. stan- 
dard. It is quite general to have the 
pump and generator on the same drive- 
shaft either mounted close together or 
one at each end of the crankcase. Where 
they are mounted close together, there 








The Paige engine, showing the accessible location of the oil pump, filler and 
water pump 
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is no universal joint between, but where 
they are mounted on opposite ends of 
the crankcase it is usual to provide two 
universal joints, usually of the fabric 
type on the shaft that connects them. 

Distributer drives for 1922 have under- 
gone no great change with the excep- 
tion that the new Rickenbacker and 
Wills Sainte Claire have a distributer 
drive somewhat different. 


Auxiliary Mountings 


The Wills Sainte Claire has an un- 
usual drive to the overhead camshaft. 
From the crankshaft there is a drive by 
spiral head gear and pinion to an inter- 
mediate shaft by spiral bevel gears and 
an enclosed shaft takes the drive from 
this shaft to the two overhead cam- 
shafts. Inserted in the drive is an Old- 
ham coupling with offset driving lugs 
mentioned previously in this article. 
Each camshaft is carried on three bear- 
ings, the rear bearing being of special 
design to eliminate noise due to un- 
steady rattling of the camshaft. 

This variation in rotative speed of the 
camshaft is due to the fact that at the 
opening period of the valves, the valve 
spring pressure tends to retard the mo- 
tion of the camshaft, while during the 
closing period it tends to accelerate it. 
This reversal of pressure produces an 
unsteady rotation and is often responsi- 
ble for the clatter in the camshaft drive, 
particularly noticeable at low speeds. 

To eliminate this unsteadiness of the 
rotation of the camshaft at low speeds, 
the Wills Sainte Claire employs a cam- 
shaft steadying device which is shown 
here in section. The end of the cam- 
shaft has a male steel cone forged in- 
tegral with it and another male steel 
cone is keyed to it. This latter cone 
rotates with the camshaft, but may slide 
axially on the shaft: 

A bronze double female cone is keyed 
to the camshaft housing, but may slide 
axially within it. A coil spring pushes 
the keyed steel cone toward the other 
steel cone, thus compressing the female 
front cone between the rotating steel 
cone. The friction thus set up is enough 
to give the desired braking effect and so 
steadies the rotation of the camshaft. 


Automatic Fan Release 


Another feature of the Wills Sainte 
Claire is the automatic fan release. The 
fan is pulled backward against the fan- 
shaft by a spring. When in action, the 
fan tends to move ahead on its shaft and 
when its speed reaches a certain vol- 
ume, the forward pull, due to the re- 
action of the air, is stronger than the 
backward pull of the fanshaft. The fan 
is then pulled over the steel cone and 
slips on it like a disengaged cone clutch. 
When the fan speed drops, the backward 
pull of the spring overcomes the forward 
pull of the fan and the fan reseats it- 
self. As the fan cannot exceed a cer- 
tain speed, ‘the power accessible for 
driving the fan is limited regardless of 
how fast the engine may rotate. The 
speed at which the fan is released is 
regulated by spring tension and is gen- 
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erally about 2,000 engine r.p.m., which 
corresponds with 3,000 r.p.m. of the fan. 
The fan is of the three-bladed type and 
is driven off the timing gearset. The 
fan generator drive gear is of Fabroil 
and is located at the front of the engine 
and enclosed within the aluminum 
crankcase timing gear cover. 


The new Jordan uses an engine 
largely designed by the Jordan engineer- 
ing staff, but manufactured in the Con- 
tinental plant. It is one of the two 
models of Continental engines using the 
front end chain drive. This is a new 
departure for Jordan and for Conti- 
nental. The drive is of triangular lay- 
out, the chain passing over the crank- 
shaft, camshaft and auxiliary shaft 
sprocket. Chain adjustment is made by 
worming the auxiliary shaft outward 
until the proper tension is applied in the 
chain. This adjustment is available and 
the units driven by the shaft are so ar- 
ranged that they are not affected by the 
adjustment. The auxiliary shaft carries 
the fan pulley, which is in front of the 
chain case. Immediately behind the case 
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are the vertical distributer shaft (driven 
by helical gears), the oil pump, water 
pump and the generator, the latter being 
driven through two couplings. 


New Cadillac Adjustment 


A new chain drive adjustment is used 
on the Cadillac, model 61. The chain is 
so designed that when properly adjusted 
enough play is left for the chain to per- 
mit an oscillation of 1 in. at the periphery 
of the fan. The adjustment is by means 
of an eccentric sprocket shaft. In the 
earlier models, the camshaft sprockets 
were integral and had their bearings di- 
rectly on the camshaft. The camshaft 
sprockets now rotate upon eccentric sur- 
faces located on a supporting member, 
which is clamped on the crankshaft by 
a locking device. The camshaft also ro- 
tates on a bearing carried on this sup- 
port. By turning the eccentric surface 
by means of an adjusting worm, the dis- 
tance between the crankshaft sprocket 
and camshaft sprocket or between the 
camshaft sprocket and fan sprocket is 
increased, thus driving the chain off. 


Larger Water Passages Feature Engines This Year. 
Less Chance for Block Warpage 


WWW cove on the surface it would 
appear that there had not been 
much change in cooling and the 
temperature control of automobile en- 
gines, still a close examination shows 
that there have been a number of detail 
refinements which are quite important. 
As far as the fundamental cooling sys- 
tems are concerned, we still have the 
three basic systems which are employed 
in automobile practice. These are the 
pump and thermo-syphon water cooling 
and air cooling. 

The percentage of cars using each of 
these types of cooling remains about 
the same, but according to a great many 
indications there are going to be some 
radical developments in at least the air- 
cooling field, and very possibly some 
marked changes in percentage as be- 
tween thermo-syphon and pump cooling. 

The way matters stand now in the 
percentage table, thermo-syphon is used 
on about one-third of the makes, and 
pump cooling on two-thirds. As there 
are only two or three air-cooled cars 
on the market at the present time, these 
do not cut any figure in the percentage 
table. With the announcement of the 
General Motors Co., however, that it 
is about to bring out an air-cooled 
car, it is quite possible that we 
are going to have some changes as 
far as air-cooling is concerned. The addi- 
tion of the Wills Sainte Claire car to 
the thermo-syphon column helps a_little 
in boosting the percentage of thermo- 
Syphon cooled cars. However, during the 
past 3 or 4 years the percentage as 
be tween thermo-syphon asd pump cool- 
ing remains about stationary. 


An examination of the makes of cars 














Above, sectional view of the water 
passages on the Oldsmobile Eight. 
Below, a perspective view of the same 


layout. Note that the water com- 
pletely surrounds each cylinder 


using thermo-syphon cooling shows that 
in the main the lower priced cars em- 
ploy this system, while the higher priced 
cars use the pump. The Wills Sainte 
Claire, however, is a notable exception 
to this as it is in the $3,000 class and 
still employs the thermo-syphon. 

As far as engineering advantages and 
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disadvantages are concerned they can- 
not be said to weigh heavily on either 
side. The pump cooling system has in its 
favor the fact that less water is used in 
the system, the radiator can conse- 
quently be relatively smaller and, in 
spite of the added pump and pump drive 
parts, the final result is probably a 
a lighter system. On the other hand, 
thermo-syphon has the advantage of 
simplicity and furthermore, automatic- 
ally attains practically the same result 
as is secured with thermostatic control 
on a pump system. 


Marked Difference in Warming Period 


In other words, the water does not 
begin to circulate until it is warm and, 
consequently, there is a marked differ- 
ence in warming up period as compared 
between the thermo-syphon system and 
a pump system, unless some form of 
thermostat is used on the pump system. 
This has been realized very fully by car 
manufacturers and there has conse- 
quently been a very marked increase in 
thermostatic control of the water tem- 
perature, now that it has been realized 
that this practice is practical and gives 
little or no trouble. 

One of the troubles which was ex- 
perienced in the first thermostatic con- 
trol systems was the tendency of the 
water to freeze in the radiator, while it 
was held stationary during the time the 
water was only permitted to circulate 
around the jacket. By arrangement of 


_ the pump and position of the thermostat, 


an endeavor is being made to keep the 
water in the radiator during the time 
the engine is warming up. 

On most of the engines, the thermostat 
is set to start to open at about 130 deg. 
Fahr. On some, this is increased to 150 
deg., but on the majority, the thermo- 
stat starts to open the by-pass valve at 
130 and is completely open by the time 
the water temperature around the cyl- 
inder block reaches 150 deg. 

Probably one of the most ingenious 
water systems developed during the past 
year is that incorporated in the new 
General Motors truck. This is virtually 
a combined thermo-syphon and pump 
system. The water passages are so ar- 
ranged that the water adjacent to the 
cylinders is circulated by the thermo- 
syphon system and the remainder of the 
water above the combustion chamber 
and around the valves is circulated by 
the pump. 


G. M. C. Cooling System 


An unusual feature in the G. M. C. 
truck cooling system is the fact that 
the water pump is mounted on the 
end of the fan spindle. This position for 
the pump, of course, would only be pos- 
sible in a system which uses a large 
volume of water, so that there is no 
danger of the water level ever going be- 
low the water pump, thus starving the 
system. In this engine the volume of 
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water above the pump level 
considerable. 


High Position Water Pump. 

The Packard single-six was the first 
to use the high position of the water 
pump. On this car, a centrifugal water 
pump is mounted at the forward end of 
the cylinder head. The water pump hous- 
ing is cast integrally with the cylinder 
head. The thermostat is located above 
the pump and by-passes the water around 
the radiator until it has reached the 
proper temperature to permit efficient 
running of the engine. 

A by-pass tube connects the thermo- 
stat housing with the water inlet mani- 
fold at the bottom of the cylinder block. 
Valves controlling the entrance to the 
radiator and the by-pass tube are carried 
on a shaft actuated by the action of the 
thermostat syphon. Normally, when the 
water is cold, the radiator valve is closed 
and the by-pass inlet valve is opened, 
allowing the water to circulate through 
the pump and back to the cylinder jacket 
without entering the radiator. 


Radiator Shutters 


As the water becomes heated, the ex- 
pansion of the syphon causes the radia- 
tor inlét valve to open, and at the same 
time, closes the by-pass valve, making 
it necessary for all of the water to cir- 
culate through the radiator. Outside of 
the position of the sylphon thermostat, 
this arrangement is of the pump system 
using thermostatic control. It will be 
noticed, however, in this system that the 
water in the radiator remains stationary 
until the engine is warmed up. It is this 
condition which engineers are trying to 
improve. 

One of the methods of improving the 
situation as regards the freezing of water 
in the radiator is the use of shutters. We 
have had the shutters on the Hudson 
and Columbia cars for a considerable 
length of time. The Lincoln and Lafay- 
ette were next in line and since that 
time no one has adopted them as stan- 
dard equipment. 


Thermostatic Control 

However, shutters which can be at- 
tached to the front by the owner are 
becoming quite frequent. One make, the 
winter-front, which incorporates. the 
thermostatic control, has had a good 
sale. On the Essex car, the hand con- 
trol shutter is employed with success. 
This, of course, is standard equipment, 
but is a manually operated control and 
not by thermostat. On cars equipped with 
thermostats, it is quite essential that a 
motor meter be employed in order that a 
check on the water temperature and on 
the action of the shutter is provided. 

This is invariably the case. The adop- 
tion of motometers as standard equip- 
ment has increased during the year, so 
that it is now quite common on many 
medium and most high priced cars. 


Two Pumps on Oldsmobile. 


On the new Oldsmobile eight there are 
two water pumps which are carried on 
the front gear cover and are so located 
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Sectional view of the Velie engine, showing how each cylinder is completely 
surrounded with water. This is a very important item from a service standpoint, 
as it insures a block against warping and sticking pistons 


as to line up with the particular blocks 
which they supply. They are driven at 
crankshaft speed and their impellers are 
of the enclosed vein type, to eliminate 
wall friction in the pump. The practice 
of using two independent water pumps 
for eight-cylinder engines is universal, 
and this would be expected on account 
of the necessity for having a positive 
flow to each block with the water tem- 
perature in each about the same. 


Duesenberg Circulation 


On detachable cylinder head engines, 
there has been a tendency toward in- 
ereasing the water passages from the 
block to the head where these have 
shown themselves to be somewhat re- 
stricted. On the new Mitchell engine, a 
very good example of this increase is 
found. 

An interesting feature of the develop- 
ment of the cooling system of this engine 
is the covering of the front end of 
cylinder No. 1, so that the wall tempera- 
ture of this cylinder is not lower when 
running at high speeds into a cold draft 
of air, than the other cylinder walls. 

This has been accomplished by bring- 
ing the front end of the crankcase 
around the barrel, and also by the posi- 
tion of the water pump directly behind 
the fan, which further acts as a cover 
over the block. The thermostat is con- 
nected directly to the end of the water 
header above the cylinder head. 

An interesting feature in connection 
with the new Duesenberg car is the way 
in which the water is circulated through 
the cylinder block. This is a pump sys- 
tem, the pump being driven by a cross- 
shaft which receives its drive from the 
vertical camshaft. The cross-shaft term- 
inates at the water pump on the right. 





The water enters the block at the lower 
right in front and leaves it at a point 
just above the point of entry. 


Circulation Control. 


The circulation is controlled by in- 
ternal baffles. The water system em- 
ployed on the Cadillac has always been 
interested. For one reason, the Cadillac 
was about the first company of large size 
to adopt the thermostatic control of the 
cooling water. Another improvement on 
the Cadillac, which is a very interesting 
and valuable feature, is the condenser 
employed for anti-freeze. By making the 
water system air tight and connecting a 
small condenser tank to the overflow 
from the radiator, the anti-freeze which 
evaporates, passes into this condenser 
where it is recondensed to a liquid. 

As the cooling fluid cools it contracts, 
tending to create a vacuum which exerts 
sufficient suction to pull the liquid which 
has accumulated in the condenser back 
into the water system. In this way the 
anti-freeze is conserved. 


Accessible Cadillac Drain 


This year, a further improvement has 
been made on the Cadillac system in the 
way of incorporating a more accessible 
drain. It is now possible to open and 
close the valve at the bottom of the 
pump by means of an ordinary screw 
driver from a position above the frame, 
or, in other words, this is accessible by 
lifting the hood| 

An indicator dial showing the position 
of the valve is now in plain sight. It 
bears three inscriptions, filled, closed 
and drained. In filling the system, the 
valve is turned to permit of easy flow 
of the water into the system by break- 
ing the air lock. 
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In normal operation the valve is 
turned to the closed position, which ren- 
ders the system air tight and puts the 
condenser into operation. In the drained 
position, the valve opens the drain at the 
bottom and permits the cooling fluid to 
be removed. 

There have been some detailed im- 
provements on the thermostatic control 
of the cooling liquid in the Cadillac. 
Instead of the valves being directly 
mounted on the sylphon thermostat, as 
formerly, there is now a connection with 
a sort of universal action so that any 
warping of the sylphon cannot cock the 
valve on its seat. The housing contain- 
ing the sylphon thermostat and the valve 
is located on the cover of the water 
pump. 


Developments in Air-Cooling. 


In draining the system, it is necessary 
to force the thermostat valves from their 
seats. This is taken care of by the shaft 
operated by the screw driver in drain- 
ing the system, and when the dial is in 
the drained position, the drain port is 
not only open at the bottom for the 


Wo)" C/IRGIRD ele 
water to flow out, but the thermostat 
valve is also lifted from its seat. 

A discussion of cooling systems would 
be incomplete without some mention of 
the developments which seem to be 
pending on air-cooling. The announce- 
ment of the General Motors Corp. that 
they were working on an air-cooled car, 
and as soon as experimentation was 
complete, would announce this car, has 
excited a great amount of interest 
throughout the trade. It is well known 
that experiments on this car are about 
complete and it is very possible that one 
or more of the cars will be shown at the 
New York show. 

The endorsement by the General 
Motors Co., of air-cooling would prob- 


ably reawaken an interest in this type 


of vehicle, and very possibly cause the 
introduction of several other makes, 
which would make it appear that the 
percentage table would be materially 
effected by air-cooling within 3 or 4 
years. It is something which dealers 
as well as engineers are studying with a 
great amount of interest. 


Less Chance for Engine Crankcase Arm Breakage by 
Virtue of Better Mounting Methods 


HILE no radical change in en- 

WV gine mountings for 1922 cars can 

be said to have been made dur- 
ing the past year, yet there is a slowly 
moving change in design which covers 
several years. With the general intro- 
duction of unit power plants some years 
ago and the greater use of flexible frames 
which would weave over uneven road 
surfaces, came the necessity for mount- 
ing the engine in such a way that the 
strains of the twisting frame would not 
be communicated to the engine and 
crankcase. 

This was very satisfactorily settled by 
the use of the three-point suspension. 
While this type still is used by 75 per 
cent of the makers, there is a slight in- 
crease in the number of four-point sus- 
pensions and several of these are at- 
tributable to the separating of the clutch 
and gearset from the engine and to the 
use of a stiffer frame which will not 
weave to such an extent. 

No matter how stiff the frame, there 
will still be some motion to it, and there- 
fore those makers which have adopted 
the four-point type of engine mountings 
have developed some interesting forms 
of engine foot fastening which will allow 
for this. 

It can be readily seen that were the 
four corners of the engine rigidly fixed 
to the four points of the frame, then any 
twisting of the frame would either twist 
the feet off the engine or at least twist 
the crankcase and throw all bearings 
and other parts out of alignment. 

Therefore, in designing a four-point 
mounting, this fact has received con- 
sideration and provision is made for this 
movement. In the Wills Sainte Clair, 
the four-point support is worked out by 





using a combined leaf and coil spring 
under each of the front feet of the en- 
gine. The leaf spring is placed between 
the engine foot and the frame and the 
coil spring is used underneath the frame. 
This particular power plant is of the 
unit type and has four arms which are 
integral with the upper half of the 
crankcase. The rear engine feet are 
bolted down direct to the frame without 
the intervention of springs. 


The three-point support, which is still 
numerically the most popular form of 
mounting, is seen in several varieties. In 
all cases, the rear feet of the engine 
are mounted on the frame itself. The 


41 


front end mounting is sometimes made 
on a cross frame member and some- 
times by an arched member resting on 
the frame and attached at one point in 
the center to the front of the engine 
crankcase. 

On the new Rickenbacker car the 
cross front support has been made fair- 
ly large and looks somewhat like an 
eccentric strap on a marine engine. 
The engine has a circular shoulder that 
fits into this support and the engine can 
therefore oscillate in the support. No 
means of direct lubrication is provided 
in this case, as the motion is quite min- 
ute and there will be sufficient oil to 
lubricate it for some time. 


Change in Design 


Other types of front end bearings are 
provided with Alemite or other patent 
lubrication means and some of these that 
are under the engine maintain lubrica- 
tion from leakage of oil from the crank- 
case. In one make at least there is a 
felt wick which extends down from the 
crankcase through a hole and this main- 
tains lubrication at all times. 

One feature of design that has under- 
gone considerable change in the past few 
years is that of mounting the engine 
feet directly on the car frame instead 
of on a sub frame, which was a pretty 
much accepted practice several years 
ago. This change has been brought 
about largely on account of the modern 
practice of narrowing the frame up at 
the front, which is primarily to provide 
clearance for the wheels in securing a 
narrow turning radius. The bringing of 
the side rails closer together at this 
point has made the use of a sub frame 
unnecessary. 

Some engines, instead of having the 
rear feet of the engine cast directly on 
the crankshaft, have a banjo type arm 
extending across and fastened to the 
frame side rails. The engine is then fas- 
tened to this cross-member. 





Above, the crankshaft used in the Midwest engine, showing how it is drilled for 
full pressure feed oiling. Below, a crankshaft of the curved throw type, with 
counterbalanced throws 
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RAMES in This Year’s Cars Much More Rigid 

Than Formerly. Tendency to Fit More Cross 
Members and Deeper Section Channels. Better Brake 
Designs. Sturdier Steering Gears. Smaller Wheels 


HILE there has been nothing 
WV radically new brought. out in 
motor car frames on the new 
cars, there are certain things which 
stand out prominently as having re- 
ceived much attention on the part of car 
manufacturers. The general shape of 
frames remains’ much the same, but if 
anything there is a tendency to eliminate 
the bottle neck type of frame and in its 
place use a frame with straight side 
rails, although the frame itself may 
taper from back to front. This is done, 
of course, to get a short turning radius. 
An inspection of the frames shows that 
in general side rails have been made 
much deeper. This is true of cars with 
a comparatively short wheelbase, just as 
it is true of those with a long wheelbase. 
For instance, the new Rickenbacker car 
which has a wheelbase of 117 in. has a 
frame with a depth of 8 in. 


Frame Weaving Minimized 


This frame, by the way, is so rigid that 
when it is rested upon two supports, 
front and rear, and one corner of it 
raised, the latter can be raised but 2% 
in. whereupon the other end of the 
frame starts to lift. Heretofore on 
frames it was common to be able to raise 
them many more inches, with the result 
that such frames were not as stiff and 
consequently would weave considerable 
when the car was in motion, especially 
over rough roads. 

Frame weaving is a thing which most 
makers have given a great deal of 


thought during the past year. One of the 
causes for bodies becoming loose in the 
joints and setting up squeaks is that the 
frame on which they are mounted weaves 


The Brush type of frame construc- 

tion, in this case that of the Marmon 

34, Running boards are integral 
with side rails 





too much and consequently tends to dis- 
tort the body structure. Depth of the 
main frame rails is not the only thing 
which must be considered in the stiffen- 
ing of the frame. Cross members play 
a very important part. 

In this respect makers are showing a 
tendency to put more cross members 
into the frame structure. In many cases 
the other parts of the car are used as 
cross members, particularly the rear 
supports of the engine. Some cars have 
as Many as seven cross members, in- 
cluding the engine supports. 

Marmon, Lexington and the new Elgin 
use the Brush type of frame construc- 
tion.. The side rails, in the case of the 
Marmon, are Z-shape, each rail being 4 
in. wide on top and bottom and 10 in. 
deep. The steel running boards are 
combined as a unit with the side rails. 
They are hot-riveted to the lower flange 
of the frame and across it at each end 
where they curve up to meet the fenders. 
The frame is so formed that its vertical 
web is directly under the outer edge of 
the body and because of the rigidity ob- 
tained in this construction there is no 
need for heavy wood sills as in the con- 
ventional body. 


Front End of Frames 


The front end of frames also comes in 
for its share of attention. Inspection of 
the new cars shows that more and more 
use is being made of tubular cross bars 
at the extreme front end of the frame, 


thus binding the two frame horns se- 
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curely together. Usually the cross bars 
are made with splines at the ends which 
fit into recesses cut into the frame 
horns. The cross bars usually are a 
driving fit into the frame horns. 

The matter of putting these cross bars 
on the front end of frames is particu- 
larly valuable where the front cross 
member is located quite a distance from 
the frame horns. Frame makers state 
that where the front cross member is 
placed pretty far back on the side rails 
and no cross bar is used at the horns, 
such a frame is likely to set up unde- 
sirable features in connection with the 
steering of the car, especially if the 
frame becomes slightly bent at the front 
end. 

Another tendency in frames is to make 
the section of the side rail deeper in 
front of the first cross member, particu- 
larly if not tubular cross bar is used at 
the horns. Cars subjected to very severe 
use have been known to break frames 
at this point. 


(SCTOROCE 


The frame of the new Jordan has 
been considerably stiffened. This has 
been done by extending the maximum 
depth of the side rails over a much 
greater portion of the length and by the 
use of tubular cross members at the 
ends. These cross members are secured 
to the frame by riveting through steel 
castings which project into the tube and 
are keyed to it. Improved riveting and 
gusseting of the cross members also has 
added to the rigidity of the frame. _ 
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Mention might be made of the unique 
method in which the frame of the Du- 
rant Four has been stiffened by the muf- 
fler shell. The muffler is located just 
inside the right hand frame member, be- 
tween a cross member directly in front 
of the gearset and another substantially 
over the rear axle. The frame is made 
up of 4% in. channels with few cross 
members, of which two are quite flat, so 
that as a whole the frame is quite 
flexible. 


Rapid Gain in the Use of Hotchkiss Drive. Better 
Axle Gear Adjustment Provided 


compose it have come in for a 
number of detail changes during 
the year, but nothing of a marked or 
radical nature will be noticed. Hotch- 
kiss drive, which has come to be recog- 
nized as typical American practice, con- 
tinues to hold its own. 
When it is considered that by the use 


com drive and the units which 


of Hotchkiss drive; that is, by taking 
both the propulsion and torque through 
the main leaves of the rear spring, 
radius rods, torque tubes and other parts 
are eliminated, it is not surprising that 
in view of the satisfactory operation that 
this drive has been widely adopted. 

In order to fully grasp what the func- 
tions of the final drive are, a short ex- 


Five Examples of How the Driving Strains and Torque Reaction Are Taken 














UPPER LEFT—A typical Hotchkiss drive layout caine quarter elliptic springs. UPPER RIGHT—The third member 


used on the new Elgin for taking drive and torque. CENTER—Combination torque tube and radius rods on 


Marmon. 


LOWER LEFT—H. C. S. rear end member where drive and torque are taken by a tube. LOWER RIGHT—An instance 


where the drive is through the springs and the torque taken by an arm 
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Plan and side elevation of the frame used on the Cole Eight. Here it will be noted that there has been an extensive use 
of cross members with very pronounced gussets on the middle member 


planation of the various methods em- 
ployed to propel the car and to absorb 
the torque caused by acceleration and 
braking may not be amiss. The car is 
propelled by the contact of the rotating 
rear wheels with the ground. The thrust 
for driving the car originates, therefore, 
at the point of, contact of the rear tires 
and the road. 

It is necessary that this thrust be 
transferred from this point to the ve- 
hicle through a substantial part in order 
that there will be no lost motion and 
consequently rattles and irregular action 
in the propulsion of the car. Naturally, 
the thrust from the point of contact with 
the tire on the ground is transferred to 
the wheels and thence to the rear axle 
shaft without any difficulty. From the 
shaft through the axle bearing it is 
transmitted to the axle housing. From 
the axle housing to the main chassis 
there are several ways of transferring it. 

In the Hotclitkiss drive, the springs, 
which are naturally between the rear 
axle and the chassis, are utilized. In 
other drives, a tube which surrounds the 
propeller shaft and is firmly bolted to 
the rear axle housing is employed, or, 
sometimes radius rods are fitted, or a 
torgue rod or structure is employed. 
These are the units which propel the 
car, or, in other words, push it along the 
road. 


Torque Reaction in Rear Axle Explained 


There is another function, however, 
which originates at the rear axle, which 
must be taken care of, and this is the 
torque caused by applying the brakes, or 
by accelerating the car. The torque re- 
action in the rear axle is not generally 
understood, and, as a mattter of fact, if 
nine people out of ten in the industry 
were asked what causes the torque re- 
action in the rear axle, they would be 
unable to give a proper explanation. 


It may be readily visualized, however, 
in the following way: 

If the rear wheels were firmly con- 
nected to the ground so that they could 
not rotate and the engine were started 
and the car put in gear, the entire car 
would tend to rotate around the rear 


axle, because the drive pinion would try 
to roll around the bevel ring gear. In 
other words, since the bevel ring gear 
would be held stationary and the pinion 
attempted to revolve, it would naturally 
have to work its way around the bevel 
gear in the same sort of a manner as a 
planetary gear works around the fixed 
gear. 

When a car is accelerated, something 
of this same action takes place. Of 
course, the rear wheels are not held 
stationary, but nevertheless, due to the 
inertia caused by the weight of the car, 
there is a reaction to the accelerating 
thrust and, consequently, there is a ten- 
dency for the pinion to try to roll around 
the ring gears. This causes the rear axle 
housing to attempt to revolve around 
the rear axle and must be counteracted 
by some sort of torque member. 


In the Hotchkiss drive, this torque 
member is the main leaf of the rear 
spring. In other drives, torque tubes 
are employed, or torque arms. The re- 
verse takes place when the brakes are 
applied. In other words, the action is 
the same as that caused by acceleration 
except in the reverse direction. The 
brakes tend to hold the rear wheels sta- 
tionary and the points of contact with 
the wheel and the ground tend to act as 
fulcrum points about which the entire 
rear axle housing revolves. This brak- 
ing torque must be absorbed by the 
torque member, which may be either the 


Rear view of 
Durant Six frame, 
showing how the 
use is made of 
muffler as an ad- 
ditional stiffening 
member. This 
frame also uses 
pronounced gus- 
setts 


spring, torque arm or torque rod. 

The majority of American manufac- 
turers have chosen a simple type of 
drive known as the Hotchkiss, in which 
the main leaves of the rear spring act 
both as the unit for transmitting the 
propulsion thrust as well as for receiv- 
ing the torsonial action of the rear axle 
of braking or acceleration. 


Only Two Cars Propel Through Radius 
Rods 


As a matter of fact, there are only two 
cars which propel through the radius 
rods, and both of these are heavy ve- 


hicles. One is the Duesenberg and the 
other the Locomobile. There are eight 
or ten concerns which drive through the 
torque tube, these including the Dixie 
Flyer, McFarlan, Marmon, Revere, Amer- 
ican Rolls-Royce, Stutz, H-C-S and 
Lincoln. 


An important improvement which has 
been made during recent years in rear 
axle construction is the ability to ad- 
just the mesh between the pinion and 
entire axle. A trouble which*has been 
encountered, however, in some axles is 
that the locking of the adjustment has 
been insecure with a result that the ad- 
justment has become loose at times and 
caused rapid wear of the pinion or even 
breakage of the parts. In one or two 


axles, this difficulty has been eliminated 
by giving a firmer setting to the adjust- 
ment part. 
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Another detail improvement which has 
been adopted in heavier cars such as the 
Cadillac, is the use of a bearing on each 
side of the pinion on the pinion shaft. 
This axle, which has come to be known 
as the Cadillac type of Timken, has a 
taper roller bearing behind and ahead 
of the pinion on the pinion shaft. In 
other words, the pinion shaft is piloted 
ahead of the pinion, making a very rigid 
structure. Another feature of this axle 
is the extreme precaution which has 
been taken to prevent leakage of oil to 
the brake drum. The felt packing is 
squeezed firmly between two metal pack- 
ing pieces and besides relying on the 
sealing ability of the packing alone, a 
reverse screw thread is cut in the axle 
shaft so that any oil will tend to be 
wound backwards toward the differential 
housing. 


New Cars 
Axle 


An important change which has been 
made in axle practice during the year is 
on the part of the Chevrolet, which up 
to 1921 had always adhered to the 
straight bevel drive, but the new model 
carries a spiral bevel pinion and a ring 
gear. In order to accommodate the 
greater end thrust on the pinion, an an- 
nular bail thrust has been added. 

During the year there has been a 
marked increase toward the semi-float- 
ing type of axle. This is now used on 
42 per cent of the makes, as compared 
with 34 per cent a year ago. The gains 
are practically all due to the new cars 
which have been brought out during the 
year, as there are very few instances of 
change-over from one type to the other. 


Incorporate Semi-Floating 
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The great majority of the new cars, 
however, which have been introduced 
during the year have incorporated a 
semi-floating type of axle. The new 
Wills Sainte Claire, for example, has a 
semi-floating axle. On this car there is 
only one universal in the drive, this be- 
ing at the front end of the propeller 
shaft. It is an all metal universal of 
the yoke type. A torque tube of seam- 
less steel tubing incloses the propeller 
shaft, which is connected with the driv- 
ing pinion through a splined sleeve. 

The differential assembly, including 
the driving gear, the four differential 
pinions, the differential spider and the 
differential side gears, is supported in 
the carrier by two double row ball bear- 
ings. Both the pinion and driven gear 
are adjustable. 


The new Haynes car has a three-quar- 
ter floating rear axle mounted on Guer- 
ney ball bearings. The drive on this car 
is taken through the springs, but the 
torque and braking reaction is taken by 
a torque arm, which has been added in 
the new model. Formerly, the drive was 


a full Hotchkiss type. 


The new Buick four also employs a 
three-quarter floating axle, with a single 
universal joint. This is enclosed within 
the rear end of the gearset housing and 
is lubricated from it. The axle has a 
malleable iron center housing. The final 
drive is through a spiral gear with nine 
teeth in the driving pinion and forty- 
two teeth in the ring gear. The bevel 
pinion shaft is mounted on two New De- 
parture bearings and the differential 


gears are mounted on Hyatt bearings 


with a ball thrust. 


Propeller Shaft Brake Gaining Favor with Many 


Makers. Improvements Noted in Releasing of 
Brakes 


use the internal and expanding 

types on the rear wheels. This 
has, no doubt, been widely adopted be- 
cause of the simplicity of the linkage, 
due to the fact that the brakes are both 
very close to the rear wheels upon 
which they operate, and because of the 
possibility of using a single drum. 

Most engineers have been parttal to 
the wheels as being the proper place, 
because it involves stress at the least 
number of parts and is hence considered 
to be safer. There are, however, quite a 
few who are considering the propeller 
shaft brake, and one newcomer into the 
ranks of manufacturers this year, the 
Duesenberg, employs four-wheel brakes, 
which are hydraulically operated. 


There is very probably a _ tendency 
toward the installation of the foot or 
service brake on the rear wheel, and the 
hand brake on the transmission or pro- 
peller shaft. This has the advantage of 
providing two absolutely independent 
brake drums, so that, in case one breaks, 


Too practice in brakes is to 


it does not effect the other, and, further- 
more, puts into the hands of the driver 
a very powerful emergency braking sys- 
tem. Because of the location of the pro- 
peller shaft, the brake has the benefit of 
the reduction through the rear driving 
system and also of the equalization se- 
cured by the differential gears. 

The propeller brake, however, has its 
disadvantages. Those most frequently 
cited against it are the tendency to chat- 
ter, the excessive stresses which must be 
imparted to the universal joints and rear 
axle parts, and also the difficulty of dis- 
sipating the tremendous amount of heat 
absorbed by the small brake drum. 

Naturally, the size of the brake drum 
is quite limited because of the location 
of the propeller shaft immediately under 
the floorboards of the car. In spite of 
these objections, however, by properly 
designing the brake, it has been found 
to give very satisfactory usage, particu- 
larly on the hand brake installation. It 
is to be found on the Maxwell, the 
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Duesenberg, Westcott and other passen- 
ger_ cars, and in the truck field is very 
common. 


Most Rear Wheels of Wrapping Band 

Type 

Most of the rear wheel brakes are of 
the wrapping band type, because in the 
wrapping principle a maximum amount 
of brake resistance is secured by the ac- 
tion of the brake wrapping itself up in 
the band. Brake squealing is largely 
due to the concentration of the braking 
pressure on limited areas of the brak- 
ing surface. These high spots or con- 
tracting points, being highly stressed, 
cause a chatter which sets up vibration, 
giving the noise. 

An improvement which has been made 
this year is the increasing of the 
strength in the releasing mechanism on 
some of the brakes. Brake drag is very 
often due to insufficient strength of the 
releasing mechanism, or the releasing 
principles of the brake may not be ade- 
quate to insure a proper release of the 
brake bands from the drum when the 
brake pedal is released by the driver. 


Brake actuating means are so well 
known that there is not much need for 





The brake drum and hub arrange- 
ment as used on the Marmon 


going into them in detail. Generally, on 
the external contracting type, there is a 
pivot anchor directly opposite the con- 
tracting mechanism. The brake seg- 
ments are formed with eyes for the 
anchorage joints, or the steel bands have 
a fitting which is riveted to them to 
serve the same purpose. 

The brake support consists of a 
bracket secured to the rear axle or to 
the radius rod. The contracting mech- 
anism is nearly always a floating bell 
crank lever to the short arm of which 
one end of the brake band is connected 
by means of a riveted bracket, while the 
other end of the band connects through 
a short link to the fulcrum of the bell 
crank. The operating rod is connected 
to the long arm of the bell crank. The 
short link is hinged to the free end of 








the brake band and passes through the 
fulcrum pin, the bell crank being forked 
at the lower end. A butterfly nut is 
screwed over the end of the link and 
provides a convenient adjustment. 

The adjustment is locked by the spring 
surrounding the link, which forces the 
arms of the bell crank over the flat end 
of the wing nut, thus preventing it from 
turning. The coil springs at the same 
time help release the band when the 
pressure is taken off the brake lever. 
This method, while offering a simple and 
efficient means of applying the brakes, 
has also the advantage of providing a 
simple adjustment means. This is gen- 
eral practice on American Cars. 


Internal Expanding Brakes Either Cam 

or Toggle 

The internal expanding brakes are 
generally either cam or toggle expanded. 
Practice on this point is about evenly 
divided. Considering the cam type, the 
internal shoes are pivoted opposite the 
expanding point. An expanding cam is 





The Hudson double pawl and ratchet 
arrangement on the emergency 
brake lever 


placed between the two flat surfaces or 
is contoured to fit a follower surface 
which permits of spreading the shoes 
apart to secure their contact with the 
drum. 

The toggle expanding mechanism con- 
nects the ends of the two brake seg- 
ments by a pair of toggle links, from the 
joints of which runs another link to a 
bell crank whose shaft has a bearing in 
the brake supporting bracket. Some- 
times one or both of the toggle links are 
adjustable. 


Where the propeller shaft brake is em- 
ployed, the mechanism for its operation 
is very similar to the contracting brake 
on a rear wheel drum, the floating bell 
crank method of application being most 
frequently utilized. 


An improvement which has been quite 
general where alterations have been 
made in the chassis during the year has 
been to lighten the pressure required on 
the braking pedal. On the Hudson, Cole, 
and other cars announced during the 
year, this has been given a special study. 
Most brakes are so laid out that a pres- 
sure of 30 lbs. on the pedal will: lock 
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the wheels. In the past, it has required 
considerable more pressure than this. 
The linkage ratio is generally finally de- 
termined by experimenting, and there is 
no set rule regarding it. The limitations 
are, of course, the length of the stroke 
available at the pedal, which, as a rule, 
must not be over. 5 in., so that between 
the 30 lb. pressure figure and the 5 in. 
stroke at the pedal, the engineer is quite 
closely limited on his linkage layout. 


Examining the cars which have been 
brought out during the year, one of the 
most novel installations has been on the 
new Lexington car. On this both the 
emergency and service brakes are un- 
usual in their construction. The hand 
brake operates upon a drum located on 
the rear of the transmission. 


The foot brakes are on drums attached 
to the rear wheels and in the form of 
contracting bands. The band brake is 
operated through a spring tensioning de- 
vise, so that it is possible to bring the 
car to a stop with very light pressure. 
The foot brakes are operated by a cable 
guided to each rear wheel by a heavy 
tube attached to the frame. The brake 
cables pass through loops or guides on 
the axle tubes and therefore are not ef- 
fected by the slight rotation of the axle 
when the brakes are applied. 


Duesenberg Hydraulic Four Wheel Brake 


The new Duesenberg car employs a 
hydraulic four-wheel brake for the foot 
brake, and a transmission brake for the 
hand brake. On this car, the brake 
drums on the four wheels are forgings 
16 in. in diameter. In order to obtain a 
perfect braking surface, the drums are 
ground. Circumferential fins are ma- 
chined on the outer edges to provide 
strength with lightness and radiating 
surface. The four brakes are operated 
by hydraulic pressure. A master cylin- 
der is connected to the brake pedal and 
the liquid is forced through the lines 
running to the four wheels by a piston in 
the master cylinder. 

A small cylinder in each of the four 


More Attention Being 


brakes has a piston which is forced up- 
ward by the liquid entering the cylinder. 
The piston at the brake operates a tog- 
gle arm, which in turn expands the two 
brake shoes in each brake. All four of 
these brakes are operated  simul- 
taneously by the service brake pedal. 
An interesting feature of the brakes is 
that, owing to the floating arrangement 
of the piston and toggle, the brakes are 
self centering and consequently self 
equalizing. When the brakes are ap- 
plied, they provide equal pressure 
against the drum. Water is used as the 
brake operating fluid in summer time 
and an anti-freeze solution in winter. 

A change has been made on the 
Haynes car in that the brakes are now 
external and internal in place of the 
side internal brakes formerly employed. 
The brakes on this car are 16 in. in 
diameter by 2% in. in width. The 
Haynes company manufactures its own 
rear axles. On the Hudson car a change 
was made to effect the ease of operation 
of the emergency brake lever. 

In addition to greater leverage, the 
ratchet has been made heavier and the 
ratchet teeth larger. In order that this 
change does not effect the number of 
positions in which the brake lever may 
be placed, there are now two pawls em- 
ployed which come into action alter- 
nately and give the effect of twice the 
number of teeth on the ratchet. 

On the new Durant car, both sets of 
brakes act on drums on the rear wheels. 
The outside brakes are the_ service 
brakes and the inside the emergency, in 
accordance with usual practice. The 
brake drums are 12 in. in diameter, the 
inside being 1% in. wide and the outside 
2in. Each set is provided with a means 
of adjustment adjacent to the drum 
which can be operated without the use 
of tools. The cross-shaft for the brake 
linkage is located in front of the gear- 
set, being supported by the same frame 
cross-member which carries the trans- 
mission and storage battery. 


Paid to Ease of Gear 


Changing by Easier Operated Clutches 


of clutches being used in the 1922 
cars. These being cone, plate, 
multiple disk and shoe. 


Engineering and design changes in the 
clutches show more attention being paid 
to ease of gear changing because it is 
realized that the clutch pays a very im- 
portant part in this operation. In the 
past we have had designs with heavy 
clutch parts where the inertia of the 
spinning member had to be overcome by 
fairly substantial clutch brakes. There 
is a decided attempt this year to reduce 
this inertia by reducing the weight of 
the spinning parts so that there is no 
longer any necessity for such elaborate 
clutch braking. This design trend sup- 


N LTOGETHER, there are four types 


plies to all of the types of clutches be- 
cause spinning exists in them all. 


Cone Clutch 


‘The cone clutch exists in American 
cars in two general types with a number 
of minor variations. The main types are 
the straight cone and the inverted cone. 
Originally, all cone clutches were faced 
with leather riveted to the male member, 
but the leather is rapidly making way 
for the asbestos fabric facings, which 
are rapidly gaining popularity. The fac- 
ing of the cone clutch is a very im- 
portant detail in the continued operation 
of the car. 


It not only has to take the pull be- 


tween the engine and the rear axle, but 
is also called upon to undergo a certain 























. 
* 






February 2, 1922 


amount of slipping just at the point of 
engagement, and a very slight slipping 
when the clutch is disengaged. In the 
leather facing trouble was experienced 
from glazing due to the slippage of the 
leather facing, trouble was experienced 
rim. The only remedy for this condi- 
tion was an application of vegetable oil 
or Fullers earth. The organic constitu- 
ents of the leather were not able to with- 
stand a high temperature without dis- 
integrating. On the other hand, leather 
possesses certain qualities which make 
an easier engagement than the asbestos 
fabric facings, and the leather is, there- 
fore, retained by some. 


Cone Clutch Engagements 


Engagement methods on cone clutches 
have not undergone any considerable 
change. Ease of engagement is de- 
pendent first upon the angle of the cone 
face, and, secondly, upon either auxiliary 
engagement springs or a dashpot ar- 
rangement for slowing up the entrance 
to the cone. 


The clutch cone angle seems to have 
pre-definitely settled down to about 17 
degrees, which is a compromise between 
a small angle, which would prevent 
slippage under load, and a large angle, 
which would permit of easier engage- 
ment, but would require a _ stronger 
spring to carry a full load. The auxiliary 
springs are practically all of the coil 
type spaced around the periphery of the 
cone and generally adjustable by means 
of a nut and stud.- The latter acting as 
a guide for the springs. In some cases, 
the spring is contained in a shell. 

The auxiliary springs make engage- 
ment with the cast iron flywheel surface 
before the main body of the facing, thus 
apparently taking up the load. The 
dashpot is contained in the center of the 
flywheel slip, and consists of a hole into 
which the shaft, a projection of the cone 
shaft, fits. There is a ball check valve 
which closes as the shaft enters the 
cylinder, and automatically opens as the 
shaft is withdrawn. There is necessarily 
some leakage of air past the shaft, and 
this leakage has to take place before the 
clutch has filled engagement. 


Clutch on Cole Eight 


The clutch on the new Cole eight has 
been improved in a number of details. 
It is still of the cone type with fabric 
facing, but it now requires materially 
less pedal pressure to release it and the 
cone is reinforced at the circumspect to 
prevent distortion. The clutch is 
equipped with a braking device which 
begins to function immediately upon the 
release of the clutch and automatically 
increases in effectiveness as the clutch 
is withdrawn farther. Its pressure can 
be adjusted as the case demands. 

A maximum foot pressure of only 20 
Ibs. releases the clutch and provisions 
are made to lubricate the clutch release 
bearing through a tube located on the 
front of the bearing. This tube leads 
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Dissembled view of the clutch used in the Handley Knight. This clutch is of the 
plate type, the disks of which are shown in the illustration. The operating levers, 
also, are shown 


directly into the bearing and a few drops 
of oil squirted into it periodically will 
keep the clutch release lubricated. 

Another improvement in the same 
clutch is the use of coil type clutch 
springs imstead of flat springs, which 
were previously used. These are 
mounted in four cages and can be ad- 
justed to give the desired effect. The 
clutch brake shoe is on a spring and the 
cone is flanged over with a stiffening 
flange at the rear against which the 
clutch brake shoe acts. 


Plate Clutches 


Another improvement is the relocation 
of the centers of the brake operating 
linkage. The inverted type of the pivot 
center below the center line of the axle 
is now used for the operating link, 
which, in connection with the Hotchkiss 
drive, gives maximum braking effect 
without chatter. The leverage is in- 


a 


creased so that light foot pressure will 
apply the brakes fully. 

The plate clutch seems to be gaining 
steadily in favor, although there is still 
some confusion in the minds of pur- 
chasers as to the difference between the 
plate and a multiple disk clutch. There 
has been some tendency to call a disk 
clutch a plate clutch, but the real defini- 
tion of a plate clutch is one that has 
multiplying levers to keep the plates in 
engagement. 

Of the many different designs in the 
present cars, the following are typical: 

Steel against asbestos fabric. 

Steel against molded asbestos. 

Steel against bronze. 

Steel against cork. 

There is a strong tendency toward the 
dry plate type of clutch, and this ten- 
dency seems to be largely due to the 
fact that the parts, frictional area, etc., 
of a dry plate clutch can be made very 





Left—A typical example of where the steering gear is mounted with a shaft 
extending through the frame. Right—A steering gear mounted on top of the 


frame channel. 





Above—tThe large grease cup used on the Dorris steering gear 
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much smaller than the parts and fric- 
tional area of a clutch running in oil. 
The oil film serves as a lubricant, which 
reduces the amount of friction and neces- 
sitates a very much stronger spring, or 
an elaborate system of multiple levers. 

The introduction of the molded asbes- 
tos ring which has only come into com- 
mercial prominence this past year has 
resulted in a great refinement in clutch 
design. These molded rings or disks can 
be made to more close limits and do not 
require any stapling at the joint. In 
some cases the ring is made flat, and 
in such cases no replacements need be 
made until these disks have worn prac- 
tically all the way through. There are 
no rivet heads to consider. 

Dry clutches several years ago met 
with a good deal of trouble grabbing. 
No provision had been made in the de- 
sign for ease and gradual engagement, 
but these details have now been pretty 
well worked out, and the dry clutch is 
now as free from grabbing as the clutch 
running in oil. 

In conjunction with the area engage- 
ment methods, the dry plate clutch is 
comparatively longer lived compared to 
those of a few years ago, and it is said 
dry clutches are capable of going from 
20,000 to 40,000 miles without replace- 
ment. 


Multiple Disk Clutches 


The multiple disk clutch has a greater 
number of disks than the plate clutch, 
each disk requiring multiplying levers 
to keep an engagement, is found both 
operating in dry and in oil. The greatly 
increased frictional services over the 
plate clutch necessitate such a strong 
spring, but the disk clutch running in 
oil is larger and has to have more fric- 
tional area than the dry disk type for 
the same reasons as given under ~the 
heading of “Plate Clutches.” 


Lightening Spinning Parts 


All three of these types have under- 
gone considerable changes in design, 
mainly with the idea of lightening the 
parts between the actual engagement 
surface and the gear set. On the cone 
clutch, shaft, spider cone and facing, 
together with the necessary collars, pins, 
etc., it has been the practice in the past 
to make the spider of cast iron, although 
there were occasionally some made of 
aluminum. 


This year we find many of these 


spiders lengthened by using webbed 
aluminum casiings, or even pressed 
steel. There is still controversy as to 


the relative merits of cast steel and 
aluminum for the clutch spider. It is 
quite possible that the pressed steel can 
be made considerably lighter than the 
aluminum, but the aluminum may pos- 
sess advantages in other classes. 

In getting from one gear to the next 
highest gear, the engine crankshaft 
while it is in engagement with the en- 
gine will be operating at a higher speed 
than the propeller shaft, due to the gear 
ratio in the gear set. When the clutch 
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is disengaged and the gear shaft lever 
thrown into neutral, the clutch shaft 
with its own spider will continue to spin 
at the engine speed while the gear ratio 
is changed by changing into a higher 
gear. 

Unless the clutch shaft speed is re- 
duced approximately to the speed at 
which the mainshaft of the gear shafting 
is revolving at the time, there will be a 
clash of gears at the time of engage- 
ment with consequent damage to the 
face of the gears and annoyance to the 
driver. The clutch brake will overcome 
this to a considerable extent if it is prop- 
erly fastened and proportioned. 

The clutch brake operates. auto- 
matically, changing as soon as the clutch 
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The design of the gear set has under- 
gone very little change in the past cou- 
ple of years, except that there is more 
of a tendency to mount the countershaft 
on ball bearings instead of bronze bush- 
ings. Several makers are getting away 
from the unit plant idea, and mounting 
the gear set separately from the engine 
and clutch which, however, are continued 
as one unit. The new Durant has the 
gear set mounted separately on two 
cross frame members with a short shaft 
with two universal joints between the 
gear set and the clutch. 

These universals are fabric and by re- 
moving a few bolts in the universals the 
shaft may be taken out, making it pos- 
sible to remove the clutch parts with- 





Various stages in the development of the ball on the steering arm of the Timken 
axle. The latest type shown at F is adjustable for looseness 





Steering has been made much easier 

on the heavier types of cars by fitting 

roller and ball bearings to the top of 
the steering spindle as shown 


is released. It is operated by bringing 
a friction surface such as fiber against 
some part of the spinning spider or col- 
lar on the rear end of the clutch shaft. 


Gear Sets 

In the plate and disk clutches the 
same lightening of parts has taken place. 
The molded asbestos disk when disen- 
gaged does not become a spinning part 
and, therefore, its inertia is not added 
to the other revolving parts. In some 
clutches operating with alternate steel 
disks and cork insert plates, the driving 
and driven plates have been reinforced 
to make the driven plates the lighter of 
the two. The new Hudson design uses 
this means of reducing weight in the 
spinning parts. 


out disturbing the gear set. Similarly, 
by removing the bolts from one of the 
fabric universals from in front of the 
gear set and back of the gear set and 
the gear set itself may be removed with- 
out interfering with any other units. 
The unit power plant still is the more 
popular form of assembly and the intro- 
duction of several separate mountings 
may or may not mean a tendency in this 
direction. 


Universal Joints 


The fabric type of universal joint has 
gained great headway during the past 
year, and quite a large percentage of 


' the models to be made for 1922 incor- 


porate one or more of this type in the 
design. The popularity of the fabric 
universal joint is due to a large extent 
to the poor lubrication methods used on 
many of the form metal universal joints. 

The lubrication system in some cases 
were designed correctly enough, but 
when assembled in the car they were not 
within observation of the owner or 
driver and consequently received but 
scant attention, and this could result in 
only one thing and that was rapid wear 
with its accompanying knocks and lost 
motion. Some of the molded universal 
joints have been very much improved in 
this respect, and the Lincoln, for in- 
stance, makes provision for lubricating 
front universal from the front gear case. 


Propeller Shaft 


The elimination of the old leather boot 
for surrounding the universal with lubri- 
cant has given way to the metal uni- 
versal cover. This can be very tightly 
fitted and makes a. neat and lasting 
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cover to keep the lubricant in and keep 
dirt and grit out. 

The tubular type of propeller shaft is 
making rapid headway and the divided 
type has been eliminated in this year’s 
designs. 

The Wills Sainte Claire clutch, which 
is of the multiple disk type, has a disk 
made of asbestos cord with strands woven 
into the disk. The advantage claimed for 
this construction is that with the asbes- 
tos cord lining, the surface is built up 
of a number of cords placed along side 
of each other. When the clutch is 
thrown in, the top of the cords come 
first in contact with the unlined disk 
and then flattens out as the pressure 
increases giving a smooth engagement. 


(SOTERA CE 


The clutch-employed in the new Hud- 
son super-six while fundamentally the 
same as in previous models, has lighter 
rotating parts. The gear shaft is con- 
tinued forward and forms the clutch 
shaft, eliminating the three-jaw slip joint 
used formerly as the connection between 
the clutch and transmission shaft. This 
shaft has a pilot bearing in the flywheel 
and carries the driven disk in a die cast 
aluminum drum. 

These driven disks are light, thin disks 
and do not carry the cork inserts which 
are now in the driving disks. Formerly 
the driven disks carried these cork in- 
serts and were the heavier of the two 
sets. This drum also carries cup-shaped 
inserts which act as the clutch spring 
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retainers. There are eight of them 
spaced equally about the aluminum drum, 
giving uniform pressure on the bearing 
surfaces of the disk. The clutch spider 
depresses these clutch springs showing 
disengagement. 

A more positive separation of the 
clutch plate is insured by small springs 
placed between the clutch disk. The use 
of these springs prevents any tilting of 
the disks. 

The clutch throwout grease cup used 
in previous models has been eliminated 
and a large annular ball throwout bear- 
ing automatically lubricated by the oil 
in which the clutch runs is now em- 
ployed. 


Present Tendency Is for Mounting Heavier Steering Gears. Three Types, 
Worm and Wheel, Worm and Sector and Traveling Nut in Vogue 


ITH the exception that better 

V\ design, material and work- 

manship is being applied to 
steering gears, there has. been lit- 
tle change, practically speaking, in 
their general makeup. There is a 
tendency to use a heavier and more 
sturdy steering gear on the part of many 
car makers. This change has been ex- 
tending over a period of years, and so 
we find none of the older altered much 
in this respect. But the newer models 
have been noteworthy for the installa- 
tion of gears which are heavier and 
stronger than those which have been 
installed on cars of the same weight in 
the past. As an example of this the new 
Rickenbacker car might be cited. 

One of the reasons why a heavier gear 
has come into general use during the 
past few years is because of the parking 
difficulty in the larger cities. The diffi- 
culty of parking in a narrow space at the 
curb means that at times a car under 
such conditions will have its steering 
gear subjected to heavy stresses, be- 
cause the car may be stationary or just 
moving when the front wheels are 
cramped to their limits to the right or 


left. These are strains which never 
would be encountered in ordinary 
driving. 


More Rigid 


The result is that the steering gears 
in the cars of today have been made 
more rigid from the steering wheel itself 
to the ball arm operating the drag link. 
This has eliminated twist and spring in 
the parts and the result is that there is 
no evidence of binding in the bearings. 
The binding of the steering gear, due to 
being sprung out of shape while attempt- 
ing to turn the wheels of the car while 
it is stationary has been one of the de- 
fects of some cars in the past. 

In connection with hard steering it 
might be of interest to mention here 
that the tendency on the part of most 
car makers to use a more rigid frame 
for the chassis has had its influence on 
steering. Frame makers have stated 
that in the past some car makers saw 





fit to use too light a frame and often 


one on which the front cross member 
was set too far back. Unless such a 


frame was stiffened at the front end with 
a tubular cross bar the frame was likely 
to weave and thereby set up a decided 








Types of steering gears. Above, left 
—Traveling nut. Right—Worm and 
wheel. Lower Left—Worm and sec- 
tor. Right—Ford planatory type of 
steering gear. In addition there is 


the split-nut type of gear, some- 
what on the order of the traveling 
nut 
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unpleasant wobbling of the front wheels. 
Car frames today have more cross mem- 
bers as a general thing and with the 
tendency for bracing the front of the 
frame with a tubular cross bar it is cer- 
tain that it will have its beneficial re- 
sults on the steering of the car. 

One of the main difficulties encount- 
ered with steering gears and their ten- 
dency towards stiffening up under usage 
is simply that of poor lubrication. This 
does not apply so much to the steering 
gear itself as to the drag links and 
cross-arms. Neglect on the part of the 
owner to take care of these units has 
caused stiffness in their action, which 
has often been blamed on the steering 
gear. The tendency toward the use of oil 
lubrication for these parts has helped to 
overcome this difficulty, as it has been 
noted that owners will oil the car where 
they will fail to grease it. A great many 
cars, however, still employ grease cups 
on the drag link and cross-arm parts, 
although they are using oil cups in other 
places, 

Steering gears in general use are of 
the worm and wheel, worm and sector 
and the travelling nut types. These are 
illustrated on these pages. Improvements 
have been made in the mounting of the 
drop arm or ball arm on the end of the 
cross shaft of the steering gear by the 
use of splines. Heretofore it was com- 
mon to fit the arm by means of a square 
opening to a squared end of the shaft. A 
clamp bolt held it in place. The object 
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here was that play developed sooner or 
later and was hard to take up. 

One of the features to recommend it, 
however, was that the arm could be re- 
moved readily and when necessary the 
worm wheel could be turned partly 
around and the arm mounted in a new 
position, thus taking up the play which 
had developed at a certain point in the 
worm wheel. 


Latest Method for Mounting Arm 


The latest method for mounting the 
ball arm is by splines. In one gear the 
end of the trunnion shaft has thirty-six 
90 deg. taper splines machined on it to 
insure a correct setting of the ball arm 
when the latter is pulled into place. 

In speaking of the ball arm it is inter- 
esting to note the evolution of the ball 
itself. Take the ball on the steering 
knuckle of the Timken axle, for example. 
A few years ago all the axle makers 
merely bent up the end of the steering 
arm and turned the tip into a ball, as 
shown at A in the sketch. There were 
several reasons why this was not the 
best practice. The arm had to be elastic 
and the ball very hard to resist wear. 
Thus different heat treatments and 
different steels were required because 
the arm and the ball had different duties 
to perform. 

Therefore, there was developed a 
steering ball with a straight shank and 
fitted snugly into the hole in the steer- 
ing arm, as shown at B. The lower end 
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of the shank was riveted. It was noted 
that when a break occurred it always 
took place at the bottom of the ball, so 
the ball was made with a fillet as shown 
by C. After that there were fewer breaks, 
but these came just above the collar, st 
the shank was enlarged and tapered 
towards the collar so it looked as in D. 
A castellated nut below replaced the 
riveting. 


Continued hard use of the vehicle 
made it necessary at times to tighten the 
ball. So, in time t.2 shank was tapered 
in order that it might be drawn down to 
a tight fit and could be drawn further 
down as vibration caused some looseness 
and wear. This construction is shown at 
KE. Eventually, there came a time when 
the shank could no longer be tightened 
owing to the fact that the collar butted 
against the steering arm. Therefore, the 
angle of the taper was increased and the 
collar left off. There is practically no 
limit on the amount of adjustment with 
this kind of a construction, indicated 
at F. 


One of the features which is making 
for easier steering is the use of ball 
bearings in the steering knuckles. The 
weight of the forward end of the car 
rests on these points and consequently 
any binding or friction at this point 
makes the vehicle very hard to steer. The 
use of anti-friction bearings at this point 
on heavy cars is particularly desirable 
and is being increased. 


Smaller Wheels in Evidence on the New Models. Disk Wheels Making 
Considerable Headway. Wire Wheels About Holding Own 


still holds preference with the car 

makers of this country, over fifty 
manufacturers using it at the present 
time. While this is true it is equally 
true that other types of wheels have 
gained in favor and in this connection 
mention must be made of the disk wheel. 


It now is possible to get disk steel 
wheels for practically every make of car 
and two makers are furnishing them as 
‘regular equipment, Wills Sainte Claire 
and Maxwell, although in the latter in- 
stance the disk wheels are optional at 
the same price as the wood wheel. 

It is quite the thing now for car 
makers to furnish their sport models 
with disk wheels and it usually is on 
these cars where this type of wheel 
shows up to best advantage, so far as 
looks are concerned. Easier riding 
quelities, rapidity of wheel change, and 
the ability to keep them clean very easily 
are some of the major things claimed for 
the disk wheel. 


Disk Wheels and Tire Changing. 


Ts artillery type of wood wheel 


While on the subject of disk wheels 
mention might be made of the wood disk 
wheel recently developed. The wheels 
are made from the same grade of wood 
as used for airplane propeller and are 
laminated in such a way that. the grain 


in each lamination runs in a different 





direction. These wheels are claimed to 
be of about the same weight as spoke 
wheels, but to have four times the lateral 
strength. 

With many of the disk wheels it is not 
necessary to carry a spare, only a rim 
being necessary. On others the entire 
wheel is changed and it, therefore, be- 
comes necessary to carry an extra wheel 
for tire change. 

There has been a tendency of late to 
reduce the wheel diameter on Cars. 
Cadillac is a good example of where this 
has been done. This car now uses 33 by 
5 in. tires where formerly the tires were 
35 by 5. The lowering of the car by 
the use of smaller wheels is reflected in 
the general appearance. 

At one time there were many who said 
that the 31 by 4 in. tire was not a popu- 
lar size and could not be made in the 
cord type of construction. Today we find 
this size of tire apparently coming to 
the front, Buick, Maxwell and Dort now 
are using this size tire. This requires 
a wheel of only 23 in. in diameter and 
naturally makes for a strong construc- 
tion. 

The tendency for smaller wheel diam- 
eter is probably largely due to the fact 
that smaller and snappier engines are 
used in our cars today and to get good 


acceleration and performance, which the. 


American car owner seems to want, it is 





necessary that the wheel diameter be not 
too large, because of the fact that it 
takes much longer to set a wheel of 
large diameter in motion. 

The wire wheel still remains popular 
with many makers and is fitted as stock 
equipment or as optional equipment on 
over thirty cars. The disk wheel, how- 
ever, has cut in on the wire wheel to 
a large extent, especially. due to the fact 
that the wire wheel is more difficult to 
keep clean and to keep the spokes 
properly tightened. With the particular 
method now used of lacing wire wheels 
there is the danger of cutting spokes 
when the car is driven too close to the 


curb. 


Easy Riding Qualities Claimed for Wire 
Wheels. 


. Easy riding qualities always have 
been claimed for the wire wheel and this 
is largely due to the fact that the weight 
is centered in the hub and that the car 
weight is suspended from the top spokes, 
whereas in the wood wheel the weight 
is taken on the spokes at the bottom. 
Road shocks, therefore, are more readily 
transmitted through the wood spokes to 
the hub of the wheel than in a wire 
wheel. With a wire wheel, it is claimed 
acceleration is much improved because 
the wheel is set in motion easier by 
virtue of the lighter rim. 
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NE W Cars Fitted with Bodies Representing Last Word in 
Coachbuilder’s Art. Seats Are Lower and Better Wind- 
shields Are Fitted. Upholstery of a Higher Grade Material. 
Attempt to Standardize Body Hardware. 


no radically new body designs. 

The outstanding feature of the 
body situation is the continued in- 
creased demand for enclosed cars. 
Although each succeeding year since 
1915 has seen an increase in the pro- 
duction of enclosed bodies for prac- 
tically every manufacturer, the year 
just passed showed the greatest in- 
crease and there is a possibility that 
the demand in 1922 will show a ma- 
terial increase over 1921. 


There is an insistent and growing 
demand for a low priced enclosed 


car and it is pretty generally recog- 
nized that the chief obstacle in the 
way of the sale of enclosed cars is 
the considerable difference in price 
between it and the open models. In 
spite of the relatively high price of 
the enclosed car, the sale of this 
type has increased very greatly dur- 


T HE 1922 season brings with it 


ing recent years. In 1919 enclosed. 


cars comprised 10 per cent of the 
total production of the country, and 
in 1920 this percentage had risen to 
17 per cent. 

Looking back over the history of the 
automobile, we find that the car owner 
considered first the conveyance features 








Enclosed Car Prices Compared 
to Touring Car Prices 


CARS UNDER $1000 


Coupe Sedan 

MO eee 61% 83% 

8 eee 56% 65% 
CARS $1000 TO $2000 

NOR NS oncdccsccwiereas 48% 55% 

en ey 49% 62% 
CARS $2000 TO $3000 

Mo errr 36% 43% 

TORR PON s oais oc ccdwcaactas 39% 49% 

CARS OVER $3000 
| ee eer 23% 29% 
WOR cieesccsdcnssaaa 24% 31% 


Essex Coach, 25% 


The tabulation of coupe and sedan 
prices compared to touring car prices 
discloses that in the cars under $1000 
the increase in price is approximately 
half that of the increase in price of the 
cars over $3000. Incidentally, it is in- 
teresting to note that with the reduction 
of price of cars during the past year the 
percentage of the enclosed cars has act- 
ually increased about twelve per cent on 
the cars under $1000. and two per cent 
on the cars over $3000. The above 
tabulation is made up from a representa- 
tive list of cars in each class. 
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of the vehicle. Later he begins to think 
about convenience ,and the result is some 
kind of a top to protect him from the 
rain. Later, this top was made into a 
folding form so that it could be lowered 
during pleasant weather. In those days 
it was quite the thing to drive the car 
with the top down, unless rainy weather 
necessitated its being raised. Today 
practically no owners drive with the top 
down. The difficulty of properly fitting 
side curtains to the touring and roadster 
types has led to the introduction of per- 
manently fixed tops as exemplified in the 
sedan, coupe and other enclosed types, 
and also the California top, which is a 
permanent touring car top with partial 
sides. 

The fallacy existing in the minds of 
many owners that a sedan or coupe was 
unbearably hot in summer time has been 
thoroughly exploded and it is now a 
pretty generally recognized fact that an 
enclosed car can be made just as cool 
in summer as any open car. The en- 
closed car, therefore, ceases to be a 
winter utility and becomes an all-year- 
around necessity. 

The automobile has now taken its place 
very definitely as a utility vehicle, and a 
majority of users need an all-year car. 
Many others, even those who use cars 
primarily for pleasure purposes, desire 
such a model. The chief obstacle stand- 
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ing in the way of still greater demand 
for enclosed cars is the differential in 
price between the open and enclosed 


models. 
Many Need All-Year Car 


This price differential varies in the 
different price classes, and on chassis 
which are in the $3000 and $4000 class 
there are many cases where the enclosed 
car costs twice as much as the open Car. 
In the lower priced classes, say under 
$1500, there is not such a great differen- 
tial, but the figure is still quite high. 

Probably the first big effort to over- 
come this high differential is seen in the 
Essex coach, which has been built espe- 
cially with the idea of furnishing a 
thoroughly utility vehicle at a price not 
very considerably greater than the open 
car. The low price has been made pos- 
sible by production methods rather than 
by hand fitting methods which have been 
in vogue practically since the beginning 
of enclosed body work. 

It is rather odd that with the wonder- 
ful production methods of the American 
automobile factories it has been unable 
to put enclosed body jobs through on 
production schedules. Chassis detail, 
production methods and factory tooling 
have been worked up to a point where 
practically no fitting is required in the 
assembly of the chassis, yet when it 
comes to putting enclosed bodies to- 
gether, every job becomes practically a 
custom built job and includes a lot of 
hand work and fitting, whereas proper 
production methods would eliminate the 
necessity for any of this sort of thing. 

There will always be a class of buyers, 
of course, who will demand de luxe 
closed bodies and fine coach work, but 
this class does not include the great mass 
of automobile owners who comprise the 
market for volume sales. They want a 
lower priced enclosed car, and to get it 
are willing to forego a piano finish and 
curves in the body and roof which hark 
back to the middle ages for their origin. 
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Frame construction on the National. 
Showing how a lower body has been 
secured by mounting the sills on side 


brackets 


Simpler body designs will result in 
simpler construction methods. These, in 
turn, will bring about standardization 
and interchangeability and, consequently, 
less body service problems. 


Not So Many Runabouts in 1922 


A general survey of the field indicates 
a strong belief in the possibilities of re- 
duced cost in enclosed body construction. 
Body designers and production men will 
have to cooperate and experiment to- 
gether to solve the problem. It is al- 
most certain, however, that the body pro- 
duction man is going to play a larger 
part in body design than he has in the 
past. 

The 1922 season will see still less of 
the two-passenger roadster or runabout, 


How the curtains are carried in the back of the front seat on the Rickenbacker. 
This affords a very convenient location for them 
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as it is sometimes called. The decreas- 
ing popularity of this type is due to two 
things. One of them is the demand for 
an enclosed car where the purchaser re- 
quires a vehicle of this seating capacity, 
and the other is due to the introduction 
of the sport type, or so-called racers. 
The difference in price between a road- 
ster and a touring car in most cases is 
the same, or if there is any difference at 
all it is quite small. The two-passenger 
roadster is more or less ungainly in ap- 
pearance, being rather too high for its 
length, unless it is given an added length 
effect by a large rear deck or an extra 
long hood, as in the case of the racy 
types. 


‘Inerease in Sport Type 


On the other hand there is quite a 
considerable increase of the sport type, 
four-passenger roadster. This type is 
largely the outgrowth of a type that was 
first called a clover leaf or close -coupled 
roadster. 

The 1922 season sees the entire elimi- 
nation of the convertible enclosed car, 
which was first brought out about 1912. 
The mechanical difficulties in the way of 
preventing squeaking, rattling and other 
undesirable features were practically un- 
surmountable, and it was also found that 
when once the enclosed top was on, the 
owner did not have any desire to take it 
off again. 

The popularity of the California type 
top is still increasing, and many manu- 
facturers at the present time are offering 
this type of top as an option on their 
touring models at a slight additional 
cost. Making a regular touring top into 
a top that would resemble the California 
top has failed because the side curtains 
with the round windows formed a blin” 
spot for the driver in backing his car 
and it was necessary for him to stick his 
head out of the side of the car in order 
to see what was in back of him. 

Several manufacturers are encourag- 
ing the dealer to furnish custom-built 
jobs on town cars, limousines, etc., and 
are furnishing the dealer with chassis 
for this purpose. The prospect for this 
kind of a vehicle is not generally con- 
fined to any certain price and can more 
often be suited with a custom-built body 
than with a stock body which would 
have to be average requirements rather 
than special requirements. 


Lower Bodies Designed 


The tendency on the whole is to get 
bodies lower. In some cases this lower- 
ing is accomplished by changes in the 
body itself, such as changing the con- 
struction so that the body rests on the 
lower sill of the frame rather than on 
the upper sill, and in other cases, 
chassis changes have been made so that 
the whole car is lowered without ma- 
terially changing the construction of the 
body itself. On many of the new cars it 
is possible to stand on an ordinary curb 
and look over the top of the car, while 
others are just a few inches higher than 
this. Lower wheels and smaller tires 
are partly responsible for this reduction 
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in height and some of the old cars, such 
as American, Locomobile and National, 
which had the large 40 and 42-in. tires, 
tower over the lower cars of 1922. 


Comfort Features 


In both the open and enclosed bodies 
more attention is being given to the com- 
fort of the driver and the other occupants 
of the car. There is a very noticeable 
increase in leg room, especially in the 
driver’s compartment. On many of the 
previous models the placing of the pedals, 
levers and steering column was such 
that the driver had to be more or less 
of a gymnast to get into his seat, espe- 
cially from the right side of the car. Re- 
arranging many of these details has re- 
sulted in not only more leg room, but a 
cleaner floor. 

The seats themselves have been given 
a great deal of attention, too, and the 
1922 car will find many models with the 
seats slanted and closer to the floor. An- 
other feature of the seat is the curvature 
of the upholstery to fit the driver’s back. 
Much attention has also been given to 
drumming on enclosed cars. This drum- 
ming is due to vibration of parts that 
are resonant, and every effort has been 
made to eliminate this feature. The use 
of felt and other sound-deadeners in the 
top has almost completely eliminated this 
fault of the enclosed car, and practically 
all makes, from the low-priced to the 
high-priced will be found much better in 
this respect than during the past two or 
three years. 


Windshields Given Serious Consideration 


Windshields on both the open and en- 
closed models have been given serious 
consideration. The great drawback to 
the rain vision windshield, the impossi- 
bility of keeping the joints between the 
two glasses rain-tight has been largely 
overcome in this year’s models. 

The frames of the windshields are 
made heavier and the fastenings from 
the top part of the windshield to the 
top on the open cars is a more per- 
manent form. In some cars the butter- 
fly or wing nuts which were formerly 
used to attach the windshield to the top 
are replaced with hexagon nuts and lock 
washers. On the Paige 6-66 there is a 
side member on each side of the wind- 
shield of triangular form built in with a 
small glass pane. This side functions 
both as a better support for the wind- 
shield and for getting a vertical attach- 
ment piece for the side curtains. The 
problem of attaching side curtains at the 
front of the windshield so that they will 
not flap and so they will keep out rain 
and wind has been a problem. On the 
Studebaker big six this is taken care of 
by a small triangular section of curtain 
which can either be left on or taken off 
the car at the driver’s option. 

In the seven-passenger cars the aux- 
iliary folding seats have been improved 
in design so that they operate with more 
ease and are more substantial, and at the 
same time the upholstery has been in- 
creased in thickness, thereby giving ad- 
ditional comfort. The layout of the 
tonneau is practically unchanged. Sev- 








































































































Much attention has been given to 


improving the tire carrriers. This 
shows the new Chandler constructiofi 


eral cars have introduced lights of one 
kind or another to illuminate the rear 
compartment. 

Steering wheel columns are very much 
better supported than in the past. It 
was one time the custom to bring the 
steering column flange to the floor board 
or toe board and leave it either unsup- 
ported to the wheel or clamped to the 
instrument board with a strap. On many 
of the 1922 cars the column is placed in 
such a position that it is entirely hidden 
from the ordinary range of vision, either 
coming through the instrument board or 
coming out at the lower edge. 

In such cases the actual steering 
column lengths from the instrument 
board to the spider will vary from a few 
inches to 8 or 10 in. More careful atten- 
tion to the layout of the driver’s com- 
partment has resulted in the elimination 
of the tilting steering wheel on the 
Cadillac model 61, and several makes 
have eliminated adjustable pedals, which 
were considered necessary in the past. 

Several makes of cars have changed 
the location of the starter button and 
placed it out of reach of the~ person 
stepping into the car. It has been the 
experience that when the engine was 
running this button was often stepped 
on, causing the pinion to slide in against 
the rapidly revolving flywheel teeth, 
either stripping the.teeth or bending the 
pinion or shaft. The location of the 
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button well up on the toe board has 
eliminated this source of trouble. 

The storage of tools, equipment and 
luggage under the seats of the car has 
always been an annoyance to the owner 
and the use of rear decks for this pur- 
pose has simplified internal arrange- 
ments and has also made possible the 
lowering of the seats to a greater degree 
than was heretofore possible. 


Convenience Features 


The stowing of curtains has always 


been somewhat of a problem and several 
new ingenious methods for taking care 
of these have been worked out for 1922 
models. One maker has a pocket in each 
side door of the touring car which con- 
tains the curtains which go immediately 
above this door and another make has a 
space in back of the back seat cushion 


so that the curtains can be laid out prac- 
tically flat. Other makers utilize the 
back of the front seat for a curtain re- 
ceptacle. The use of plate glass for the 
rear windows is almost universal and 
even extend to odd shapes which are 
more or less of a trade mark of the car. 


An innovation in enclosed car uphol- 
stery covering is seen in the detachable 
type by means of which the coverings 
can be entirely taken off the cushions, 
backs, etc., in a very few minutes and 
sent to a dry cleaner so that all dirt, 
dust, grit and grease can be removed. 
With the permanently attached cover- 
ings, this was impossible and it is now 
much easier to keep the interior of an 
enclosed car in good looking shape than 
with the permanently attached type. 


Standardization of Body Hardware 


A distinct attempt to standardize body 
hardware is seen in many of the 1922 
cars. It has been extremely difficult in 
the past to match door handles, hinges, 
and other hardware, especially on cus- 
tom-built jobs, and a standardization of 
this hardware and the placing of it on 
the market or in the hands of dealers 
and distributors is a distinct advance in 
this end of the body business. Door 
alignment is generally taken care of by 
a tongue on the door which fits into a 
slot on the door sill. This allows the 
latch of the door to go exactly in line 
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Left—Conventional type of frame design showing the heavy sill required for 
mounting the body. Right—How a lower floor board is secured by use of the 
Z type frame 








with the keeper and also prevents the 
sticking of the door at the bottom. This 
is especially important in the case of 
enclosed body doors. 

The hood lines are made higher and 
narrower this year, the radiators being 
made the same shape to conform to the 
hood contour. At least two manufactur- 
ers are using inverted louvres in the 
hoods, which gives a somewhat different 


appearance to the side of the hood and 
is claimed to produce very satisfactory 
ventilating effects: In some cases where 
the cow] is fairly high, a one-piece wind- 
shield is adopted and as this has no ven- 
tilating features, a ventilator is put 
either on the top or the sides of the 
cowl. 

The starter switch on the Earl and 
Haynes 75 is on the dash. 


Cars Now Coming Through in Production Much 
More Completely Equipped Than Formerly 





’ There has been a tendency to clean up the floor boards in some cars and place the 
controls on the dash. This shows the starter button on the Haynes 


ERY often the purchaser of, or 

\/ prospective purchaser of a car is 

influenced by the attention which 
the car maker has given to the equip- 
ment of his product. The average car 
buyer does not know so much about the 
mechanical constructions that enter into 
the motor car, but he does appreciate re- 
finement of detail and care given to those 
appointments which he can readily com- 
prehend. 

The average car buyer drives his own 
car and therefore must perform the com- 
mon operations occuring in the general 
use of motor vehicles, such as changing 
tires, replacing lamp bulbs, etc. It seems 
that on the new cars there is much in 
the equipment that should quickly appeal 
to the car purchaser. 

Makers now are coming to the conclu- 
sion quite generally that it pays to in- 
clude in the car’s equipment, better 
tools. There is now a better selection in 
the matter of jacks. Heretofore it was 
common for a car to have in its equip- 
ment a jack altogether too small. The 


same Was true of wrenches and similar 
tools. Several car makers now construct 


one of the forward doors with a compart- 
ment for tools and where this is done 
it generally has been followed by the 
maker furnishing a high grade quality of 
tools. 


Making Tire Changing Easy 


As long as tires have to be changed 
on the road at times, the car owner must 
carry a spare and the method of mount- 
ing this spare should be such that it can 
be readily removed and replaced. Tire 
carriers are stronger than those former- 
ly used and more firmly attached to the 
rear part of the frame. Cars which carry 
spare wheels, either wire or disk, gen- 
erally have some sort of dummy hub 
fitted to the frame of the car and the 
process of removing or replacing a spare 
is the same as that used on the car hubs. 
In several instances the spare tire 
carrier forms an additional cross mem- 
ber for the frame at the rear. An ex- 
ample of this is the Rickenbacker car. 

Examination of the cars show that 
there is a growing tendency for makers 
to fit side lights or parking lights to 
their cars. These are useful in that they 
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consume very little current and where 
the parking light is mounted on the left 
fender it shows an oncoming driver 
exactly the width of the car when the 
latter is parked at the curb. 


Wills Sainte Claire Courtesy Light 


The side or courtesy light on the Wills 
Sainte Claire is unusual. This is mounted 
on the left side of the body in line with 
the windshield post and at the height of 
the fender crown. The light has a 21 
cp. bulb and throws a beam directed 
downward and bacl. ward. 

The purpose of the side light is to 
illuminate the left side of the road to 
protect’ the passengers while entering, 
leaving or standing alongside the car at 
night, and to show clearly to approach- 
ing drivers how much clearance they 
have while passing. In addition to the 
tail light there is a backing light com- 
bined with it, which is automatically 
switched on when the car is thrown into 
reverse, 


Practically every maker now has fitted 
the speedometer drive to the gearset, 
which makes for a much cleaner instal- 
lation and less trouble. There also has 
been a better grouping of the instru- 
ments on the dash. Instead of spreading 
the instruments from one side of the 
dash to another many cars are coming 
out now with the instruments in com- 
bination, or centrally grouped. This 
makes them easier to read and also 
affords a neater appearance. Cadillac 
is an example where several instruments 
like ammeter and pressure gages are 
grouped under one glass to correspond 


with the speedometer and clock set in 
another circle of the same size. 


Reducing Number of Keys for Locks 


There has been some tendency to re- 
duce the number of keys required to lock 
the various units on the car. Thus some 
makers are equipping their cars so that 
a single key locks the ignition, gearset 
and spare tire. Quite a few makes of 
cars are coming through with transmis- 
sion locks as standard equipment. In 
several instances the locks are protected 
against dirt by small covers which can 
be slipped out of the way during the 
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process of unlocking. Marmon has a 
gearset lock located in the ball of the 
shifting lever, which is very accessible. 

Most of the cars are coming through 
with some form of patented lens in the 
headlights to conform with various legis- 
lations in the different states. In regard 
to lamps there has been some improve- 
ment made in the matter of focusing the 
bulbs and the manner of removing the 
lenses or lamp covers for gaining access 
to the bulbs or reflectors. 
















No closed car is complete these days it seems without the above luxuries consist- 


ing of a vanity case and smoking set 





The Old Bugbear, Rattles, Has Been Given a 


Severe Jolt in the New Cars 


the average car owner complains 

is squeaks and rattles and outside 
of the high priced cars these two items 
stand out more or less prominently in 
the servicing of automobiles. It is, of 
course, to be expected that a vehicle 
which is subjected to as severe use as 
the modern motor car will wear at cer- 
tain points, especially when such wear is 
hastened by atmospheric conditions, road 
dust, rust and general neglect on the 
part of the car owner. - 

Generally speaking the squeaks and 
rattles can be classified under two heads, 
chassis and body. Under the first head- 
ing might be included such things as 
brake rods, spring shackles, fan mount- 
ing, torque arms, fender supports, lamps, 
running board mountings, etc. Under 
the heading of body rattles we might in- 
clude such things as doors, windshields, 
hood, fenders, hood latches, body frame- 
work, etc. 

As was pointed out recently by a body 
engineer, one of the chief causes for 
squeaks in a motor car is that of mois- 
ture finding its way into the joints of 
the woodwork which constitutes the 
frame of the body, and loosening them 
sufficiently so that play sets up and in 
dry weather, especially, these surfaces 
rub just sufficiently to set up a disagree- 
able squeak. 

This is true largely of such bodies in 


O NE of the first things about which 





which in the mortise and tenon or halved 
joints of the woodwork are put together 
with an insufficient amount of screws. 
There have been cases where such joints 
have been put together with glue and 
nails only, and naturally such a joint 
cannot be expected to give satisfaction. 

In several of the high priced cars a 
process in making the body is followed 
which might be adapted even to the me- 
dium priced field with satisfaction be- 
cause of the excellent results obtained 
from this practice. Briefly, the process 
is that of painting the wood frame of the 
body before any metal covering is put 
on, This is assurance against any mois- 
ture getting into the joints and loosening 
them. 

Greater care is now given by most 
makers in the mounting of the body on 
the chassis frame. Heretofore, it was 
common to use some sort of packing ma- 
terial between the sills of the body and 
the steel frame in a limited quantity and 
at certain points on the frame only. In 
the. cars now produced many makers are 
making a more lavish use of this anti- 
squeak material and in several instances 
have doubled the thickness. 

Cole is a good example of this. Here 
welted anti-squeak material is used be- 
tween all sheet metal parts and a thick, 
wide cork anti-squeak packing is used 
between the body and frame. The proper 
insulation of the body from the frame 
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constitutes one of the most important 
things in the elimination of squeaks be- 
cause just as soon as there develops any 
movement between body and frame, 
usually caused by the body holding down 
bolts loosening, there is sure to be a 
series of unpleasant squeaks set up. 

Many of these are hard to remove, 
especially if the anti-squeak material is 
very thin and tightening of the body 
bolts is often only a temporary relief. 
The real solution is heavier and a more 
lavish use of anti-squeak material, and 
this it is gratifying to note, is what most 
of the makers are doing today. 


Biggest Cause of Rattles 

Coming to the chassis itself, probably 
the. biggest cause of rattles is that pro- 
duced by wear in the spring shackles. 
A shackle is in motion practically all the 
time and owing to the fact that its mo- 
tion is not a continuous rotary motion 
as regards the bolts holding it together, 
its lubrication becomes one of the great- 
est problems we have. And, to this must 
be added the carelessness of the average 
car owner who neglects to lubricate 
such parts as shackles, steering arms, 
drag link, etc. 

But the manufacturer is beginning to 
realize more and more the tendency of 
the average car owner to neglect these 
parts and is therefore building his prod- 
uct after such a fashion that this neg- 
lect will not materially affect the part. 

Many of the makers now are putting 
on adjustablje spring shackles so that 
wear easily can be taken up. This is 
especially desirable in cars using Hotch- 
kiss drive, where a great deal of stress 
and wear is put on the shackles of the 
rear spring at its rear end and on the 
spring bolt attaching the front of the 
rear spring to the bracket on the frame. 

With the Hotchkiss drive the rear 
spring supports have not only to take 





















































Automatic shackle bolts on the new 
Jordan which compensate for wear 


much of the weight of the car, but also 
the driving and braking strains. Hence, 
the better the design of the shackles and 
bolts at this point the longer the life of 
the parts and a more satisfactory car to 
the owner. 

Among those using adjustable spring 
shackles are Jordan, Hudson, Cole and 
Locomobile, the latter, by the way, has 
used this for some time. The Jordan 
shackle is shown in an accompanying 
illustration. This shackle is of the type 
which automatically takes up the wear. 
The Hudson shackle is made so that 
wear can be taken up by a slight turn- 


























































The tools have been placed in a more accessible position on many cars and they 


are of a better grade than formerly. 


ing of the nut and locking it with a cot- 
ter pin. 

In the Jordan construction the shackle 
bolts are put under considerable spring 
pressure by virtue of the heavy coil 
springs, on the end of the bolts. The 
makers have had cars out which have 
covered some 50,000 miles and it is 
stated no rattle was in evidence at this 
point. This device was first used on the 
front end of the rear spring, but proved 
out so succesfully that it was added for 
the rear shackles also. 

The assembly at the rear spring front 
bracket differs somewhat from the rear 
shackle assembly, although it is identi- 
cal in principle. One feature is that the 
coil springs are inter-changeable and are 
ground to a flat surface for good contact. 


Spring Shackle Rattles 


Much rattling of the hood and fenders 
is due to spring shackle wear. In some 
makes of cars it has become noticeable 
that spring shackle rattles occur after 
the first three or four thousand miles of 
use and there is no way of taking up 
this play excepting by replacing the 
parts or bushing the shackles. With the 
self-lubricating bushings employed in 
the spring shackles by some makers, 
some adjustable or compensating device 
for maintaining tightness is a valuable 
addition. 

Door mountings and catches fre- 
quently have given trouble, in that the 
doors would not line up properly and the 
screws attaching the hinges becoming 
loose. Very often this was augmented 
by the fact that the car frame was so 
light that the doors could not be opened 
when the car rested in certain positions, 
the resulting binding of the doors caus- 
ing undue stress on the hinges and 
locks. 

On most of the bodies for the 1922 
cars the doors are fitted with alignment 
devices, so that when they are closed 
there is every assurance that they can- 


This shows the tool locker on the Jordan 


not get out of line with respect to the 
rest of the body structure. These align- 
ment devices usually consist of a sort 
of mortise and tenon joint, wherein the 
mortise or recess is cut into the door 
and a small steel plate or tenon attached 
to the body. The door cannot be closed 
until these two line up. 


Body Hardware 


More attention has been given to the 
selection of body hardware for such 
items as hinges and catches. Many mak- 
ers now are fitting longer hinges and 
attaching these by longer screws. The 
advantage here is that when a short 
wood screw is driven into wood like ash, 
such a screw will, when subjected to 
stresses soon cut away the threads 
formed by it in the wood, with the result 
that it pulls out, or becomes loose. 

Longer screws afford a greater bearing 
in the wood and most of the objections 
on the short screws are removed. Door 
catches are a little heavier and machined 
better. Some makers go so far as to 
case harden the door latches. Franklin 
is a good example of this. 
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The adjustable shackle bolts used on 
the new Hudson and Essex 
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There has been some tendency lately 
to eliminate the metallic ring to doors 
when they are closed. This often is done 
by making the door frame heavier and 
making sure that there is no space be- 
tween the metal covering on the door 
and frame. 


Much Rattling in Front of Car 


Much of the rattling set up in the front 
end of a car in the vicinity of radiator, 
lamps and fenders, has been eliminated 
in a number of designs by a cross rod 
which ties the two lamps together. This 
is particularly true when the fender sup- 
ports, either those of pressed steel or 
malleable castings have been made 
heavy enough and substantially attached 
to the frame. Those makers who do not 
tie the lamps together with a cross rod 
are in some cases using slightly heavier 
gage metal in the fenders and therefore, 
claim to get just as much rigidity as 
though the right and left fenders were 
connected. 

An instance of where attention has 
been given to eliminate rattles is further 
exemplified in the new Jordan muffler. 
The muffler now is a two compartment 
affair instead of a single compartment. 
The tail pipe has been extended to the 
rear of the body so as to prevent any 
chance of exhaust impulses giving a 
drumming sound, particularly in closed 
bodies. On the Jordan also the dash- 
board which separates the engine com- 
partment from the body is backed with 
a non-sonorous material to destroy 
resonance. 


While apparently a detail, mention 
might well be made here of the attention 
given to hood catches. If these catches 
are not well made or located on the 
hood sills the hood is allowed to move 
much of the time and sets up a series 
of vibrations and rattles. There is some 
tendency for makers to go to the ratchet 
type of hood fastener, because this type 
is not dependent upon a coil spring and 
therefore offers a more positive means 
for keeping the hood securely in place. 


Windshields More Securely Mounted 


Windshields are mounted more se- 
curely. In several instances the wind- 
shield stanchions extend through the 
shroud and are anchored at a point near 
the bottom of the body. This makes a 
very long bearing surface and such a 
windshield is bound to remain securely 
fastened. Mention also might be made 
here of the fact that radiators are better 
supported. In some cases the radiator is 
being mounted on springs to prevent rat- 
tles and, of course, to relieve the core 
from strains. 

Brake rods, the old bugbear or rattles, 
too, have come in for a great amount of 
attention. In nearly every case makers 
are fitting coil tension springs to take 
up the play in the rods. Also with bet- 
ter laying out of the brake operating 
levers there is less action on these parts 
due to spring flexure and naturally less 
chance for wear and resultant rattle to 
develop. 
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Some Details of Construction Picked Up at the Chicago Show 































The upholstery material 
on the new Columbia 
light six is brought up 
and over the top of the 
door and body panels 














A few makers are 
providing rear 
lights on their 
cars to get better 
vision at night 
when reversing 






Several makers now are fastening 
the windshield supports to the body 
in the manner shown here. This 
makes for better production and 
also is better from a construction 
standpoint. Where the side shields 
are fitted, it is an easy matter to 
fit curtains 
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There is a tendency towards better 
protection for the fuel tank. This 
shows how the Moon tank is pro- ( 
tected in a pocket at the rear of 

the frame 











HW. 






MMT TTT 





\ Old time constructions of hood sills have given way Instead of fitting each trunk guard rail separately, 
on many makes to the aluminum cast sill as shown. one maker at the salon mounts them on horizontal 

Right, old style construction metal strips which are fitted to the body by a few 
screws 





dence. 


HEN Eve first tried on her 

fig leaf party gown slie no 

doubt had some misgivings 
as to its utility, being much more 
complicated than what she was 
accustomed to wear. When the 
steam engine was being developed 
it was commonly conceded to be the 
work of the devil, and a very dan- 
gerous contraption. The first tele- 
phone was regarded with awe and 
doubt, yet in spite of its mistakes 
and annoyances, who would wish to 
be without it? 

In similar fashion, the first electric 
starting and lighting system had to stem 
the tide of custom and prejudice, but 
like its predecessors it has won its way 
to popularity by rapid advancement 
from the first complicated and crude 
systems, to the present simple and 
practical applications. 

Improvement will never cease as long 
as the buyer continues to demand the 
best that can be made, and as long as 
engineers continue to use their ingenuity 
but the cars of the present have over- 
come many of the troubles of recent 
years, so that the car buyer of today can 
use the electrical system on his car with 
hardly any more thought of its con- 
struction than he gives to the details of 
telephone construction when making a 
call. 


Acessibility and What it Means. 


To the old school engineer, the only 
problem that assumed much importance, 
was factory production, and with an en- 
gine mounted on a stand where it could 
be turned in any position, 


it did not 
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make much difference wlLere the starter 
or generator might be mounted. 


When in the course of time, however, 
it became necessary for the owner to 
have a garage or service station remove 
the generator or starter, to replace worn 
parts, he was invariably angry and dis- 
gusted to find that one-third of the bill 
was for fixing the unit and two-thirds 


for the work of removing and replacing,. 


due to inaccessibility and lack of fore- 
sight on the part of the designing 
engineers. 

That the customer is the boss is now 
being recognized and engineers and 
service managers are getting closer to- 
gether, the troubles reported by the 
service department being carefully 
studied by the engineering department in 
working out improvements in new 


models. This is as it should be, and the 
car of today is a practical machine both 








Cutting Down the Cost 


of Service 
i ee time required to get at 


a job often makes the cost 
run into considerable money. 
This has been true in the past 
of the jobs on the electric sys- 
tems of many of our cars. That 


there will be a wholesale im- 


provement along this line on 
the 1922 cars is certain because 
of the attention which has been 
paid to making the units more 
accessible and also the wiring. 














DRSSEN T Tendency Seems for Mounting Electric 


Units Separately. Better Wiring Methods in Evi- 
Distributers More Accessible. 


mechanically and electricaily, designed 
to deserve the good will of both the 
owner and repair man. 


Arrangement of Generator, Ignition and 

Starting Motor. 

The first electrical systems favored the 
combination of the starting motor, the 
generator and the ignition unit, this 
arrangement being fine for the manu- 
facturer as but one unit had to be in- 
stalled on the engine. From the cus- 
tomer’s standpoint however it was not so 
good, for the operation of the car, re- 
quiring the sparks from the ignition 
unit, was interferred with whenever 
anything went wrong with either the 
generator or starter. While the motor 
generator was off of the car, it was im- 


possible to run the engine, for the igni- 


tion mounting was in the unit being re- 


paired. 

Another arrangement sometimes used 
is the combination of ignition unit with 
the generator, the starter being separate. 
This has the advantage that trouble in 
the starter which requires its removal 
does not necessarily affect the operation 
of the car, as the engine can be cranked 
by hand, but it still has the disadvantage 
that trouble in the generator not only 
requires removal of the ignition, thereby 
preventing operation of the car, but the 
removal and replacement usually takes 
longer due to the necessity of retiming 
the ignition when it is replaced. 


A third arrangement and one which is 
quite popular is the use of separate igni- 
tion but with the starter and generator 
combined as one machine. Here trouble 
in the generator or starter has no bear- 
ing on the action of the ignition. 

The fourth arrangement and one which 
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seems to be the most popular is the use 
of entirely separate units for ignition, 
generator and starter. The Paige Motor 
shown in Fig. 1 is a good example of this 
design, and it will be seen that work 
on any unit or the removal of it does not 
affect any of the other. This tendency to 
use separate units is also seen in the 
new Maxwell Models where the 6-12 volt 
motor generator has been displaced with 
6 volt generator and starter. 


Motor Generators 


While the use of entirely separate 
units is becoming quite common, there 
are still many adherents of the motor 
generator systems, but these have been 
simplified by the use of one voltage, the 
complications of the two voltage wiring 
systems being now practically a thing of 
the past. 

The Dodge car is a good example, 
illustrating the use of the motor genera- 
tor, a 12 volt battery being used. The use 
of this voltage makes possible a fixed 
sprocket ratio in both starting and gen- 
erating so that no shifting of gears is 
required and the chain drive employed 
gives very silent operation. 

The use of chain drive usually means 
that while the generator is being re- 
paired, that the car cannot be run, for 
the chain would be wound up in the 
sprocket on the crank shaft. On the 
other hand the removal of the chain 
would require the removal of the front 
of the crank case and the advantage of 
being able to run while the generator 
was being repaired would not be worth 
the cost of removing tne chain. 

On the Dodge car however, it is a 
fairly simple job to remove the chain, 
and it is not difficult to replace it, due to 
the large inspection cover provided over 
the upper sprocket. The detail instruc- 
tions for such a job were given in the 
Dec. 1, 1921, issue of Moror AGE, page 
22, where the Electrical System on the 
Dodge Car was carefully analyzed. 

On eight cylinder cars the use of a 
motor generator is also quite common, 
due perhaps to limitation of space with 
the Vee type motor. Here it is common 
practice to mount the ignition unit be- 
tween the two cylinder blocks at the 
front and have a motor generator also 
between the two cylinder blocks, but at 
the rear. A six volt battery is usually 
used, with a gear reduction between the 
starting motor and the flywheel, the 
operation as a generator being a more 
nearly one to one ratio, often by a shaft 
extending forward and driven by the 
same belt that operates the fan. 


Starting Motors 


Where the starting motor is a special 
unit entirely apart from the generator 
and ignition, the accessibility is usually 
very good, although some cars have un- 
desirable features in connection with the 
removal or replacement of the starter. 

For example on one car the bolts that 
attach the starting motor to the crank- 
case, come through from the inside so 
that when the motor is removed, they 
are likely to fall into the crank case. On 
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some other cars the starter is in such 
close proximity to the frame, steering 
column or other parts of the car, that it 
is necessary to remove part of the engine 
pan and lower the starter to get it off. 

On another car certain screws that 
must be removed to take the starter off 
are in such a position that other parts 
of the car interfere with the use ot a 
screw driver, and make special tools al- 
most essential for what should be a 
simple job. 


Fortunately the application of the 
starting motor on most cars is such that 
no such difficulties are encountered. On 
the Lexington for example it is only 
necessary to remove three rather acces- 
sible cap screws in the flange of the 
starter in order to get it off, while in 
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moved or replaced needs no further 
emphasis. 


Generator Installations 


Very few generator installations are 
now in evidence where the removal of 
the generator interferes with the rest of 
the car. One such application was the 
use of a chain drive which made it dan- 
gerous to even turn the engine over 
while the generator was off, on account 
of the possibility of the chain getting 
out of place on the crank shaft sprocket, 
and jamming between the sprocket and 
the crank case, while running the engine 
was obviously out of the question. 

Another installation which interferes 
with running the engine with the gen- 
erator off is the system by which the 


Fig. |—Here is shown the layout of the electric units on the Paige engine. Note 
how the coil is located to prevent excessive heat. Ignition timing is not disturbed 


by removal 


the Mitchell shown in Fig. 2 the starter 
is held by clamp bands, the attaching 
screws are neither behind or under some 
other part, so that no mechanical gym- 
nastics are required. 


Another type of starter installation is 
even more simple, being well illustrated 
in the Packard Motor in Fig. 3. The 
Bendix type of drive to the flywheel is 
used, and the end bracket casting at the 
drive end is turned so as to be an easy 
sliding fit in the hole machined in the 
flywheel housing. The one bolt or special 
screw shown at the top of the flywheel 
housing, just at the right of the starter, 
extends down and fits in a hole in the 
extended portion of the end bracket. 
This is sufficient to keep the starter from 
either turning or sliding out, and the 
ease with which the starter can be re- 


of generator 


drive for magneto or pump is trans- 
mitted through the armature shaft, so 
that with the generator removed, either 
the water pump or the magneto as the 
case might be would be inoperative. 


Engineers who have laid out such sys- 
tems do not appreciate that at some 
times, when a generator must be re- 
paired, that the customer may not be 
located in a large city where a large 
stock of parts is available, and that days 
and sometimes weeks elapse before the 
proper parts can be secured. If under 
such circumstances the car can not be 
run while the parts are being obtained, 
the customers opinion of that make of 
car can be better imagined than printed, 
but if on the other hand the engineer’s 
foresight had made it possible to run 
without a generator, by getting the bat- 
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tery charged occassionally, the cus- 
tomer’s attitude in regard to that car 
would be quite different, and tend to re- 
duce instead of increase the sales resist- 
ance in that particular territory. 

Conditions as above described are 
overcome in the gear driven generator 
where the unit itself can be removed and 
the car run without the generator. This 
usually requires, however, a plate of 
some sort to cover up the opening left 
where the generator came off, and in the 
Ford car such a plate is a standard part, 
available at any Ford Service Station. 
Even where such a part is not regularly 
supplied it would be no great task to cut 
a piece of cardboard to such a shape that 
it could be used temporarily to stop up 
the opening. 

Another installation where even less 
work is required is the coupling drive, 
which operates the generator only, this 
being well illustrated in the Pafge Motor 
in Fig. 1 where removal of the cap 
screws under the generator bracket and 
disconnecting at the coupling permits re- 
moval of the generator, without affect- 
ing any other part of the motor. 

Another construction which permits of 
easy removal of the generator is shown 
in the Nash Motor Fig. 4 where the fan 
is mounted on the generator shaft and 
both are driven by a V belt. This type 
of drive although not very satisfactory 
with an ordinary flat belt is becoming 
more popular with the use of the V belt 
which holds much better, giving quiet 
operation and reducing slipping to a 
minimum. 

The generator is held in place by two 
large cap screws, one on each side, one 
of these showing in the cut, and to ad- 
just the belt it is only necessary to 
loosen these screws and slide the gen- 
erator up, then tighten the screws again, 
Also for removing the generator it is 
only necessary to take out these two cap 
screws, and remove generator and’ fan 
together. Of course without the genera- 
tor the fan can not be used, but in cold 
weather or for short runs in warm 
weather the use of the car would be 
possible. 


Battery Location. 


The use of a separate battery box on 
the running board of the car is prac- 
tically a thing of the past, the main 
objection being the appearance, when the 
trend of the times has been in the direc- 
tion of trim lines, and the elimination of 
extras which have the appearance of 
having been stuck on as an afterthought. 

Instead of the battery box, provision is 
now made in the construction of the car 
itself, some locations being such that the 
battery is nearly as accessible as it was 
in the old type running board box, while 
other locations do not give the same 
accessibility. 

The need of accessibility in battery 
locations is the well known fact that 
water must be added to each cell occas- 
ionally to replace that which is lost 
due to evaporation. This evaporation of 
the water out of the electroylte or sul- 
phurie acid is produced to a great ex- 
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tent by heat, so that in hot weather 
water should be added at more frequent 
intervals than in cold weather. 

The heat from the engine, depending 
on the battery’s location will also in- 
crease the rate of evaporation, while a 
certain amount of heat is produced in- 
side the battery itself all of the time that 
the generator is sending charging cur- 
rest to the battery. 

Now human nature being such that 
those things hard to do are left undone, 
it is obviously up to the car designer to 
make the job of adding water sufficiently 
easy that the average man will not fail 
in this important detail. 

One location often used is in the run- 
ning board shield, a special compart- 
ment being built into the shield, with a 
cover easily removed. While this. loca- 
tion gets the battery out of the way, and 
makes it fairly accessible, it has slight 
disadvantages, in that it is not possible 
to look down into the cells to see the 





Fig. 2—On the Mitchell engine the 

starting motor is very accessibly lo- 

cated and easily removed by loosen- 
ing two bands 


level of the electrolyte, and when a 
hydrometer is used, it is necessary to 
hold it at an angle so that the float rubs 
against the sides of the tube and a 
reading is hard to get. Also in this 
location the terminal screws that hold 
the terminals to the battery posts are 
hard to get at with pliers or wrench 
when it becomes necessary to remove the 
battery. 

Another location that is often used is 
under the rear floor, where the acces- 
sibility is fair if it is not too hard to 
get the floor board up. Here the level of 
the liquid can be easily seen and there 
is no great difficulty encountered in 
working on the terminals. In this loca- 
tion the battery is however often near 
the exhaust pipe, the heat from which 
no doubt increases the frequency with 
which water must be added. Mud and 


_ water splashing onto the battery also re- 


duces the desirability of this location. 
The space under the front floor is also 

often used, its advantages being about 

the same as for the location under the 
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rear floor, while the disadvantage of heat 
from the exhaust pipe may be a little 
greater, being nearer the engine, this 
being especially true if the exhaust pipe 
curves arousd the battery box as shown 
in Fig. 5. 

Another location that seems to have 
more advantages than any of the others 
is under the front seat, where it is only 
necessary to lift the cushion to get at it. 
Here the accessibility is good and at the 
same time the battery is not exposed to 
splash of mud and water and is usually 
high enough to get away from the heat 
of the exhaust. 


High Tension Wiring and Distributer 
Location, Also Coil Location 


The arrangement of the high tension 
wiring does not have a great deal to do 
with the running of the car although 
long high tension wires are not desirable 
on account of the static or high tension 
condenser effect, which slightly reduces 
the heat value of the sparks. 

From the standpoint of appearance 
however and coil accessibility, there are 
some arrangements that are better than 
others, some cars for example having the 
ignition coil located under the cowl at 
the upper part of the toe board where it 
is not only hard to get at but requires 
long high tension connections. 

The ideal distributer location seems to 
have been attained in the Packard Single 
Six shown in Fig. 3, also in the Ricken- 
backer Motor shown in Fig. 6. In this 
arrangement, the motor is built with a 
vertical shaft driven from the cam shaft, 
with the oil pump at its lower end and 
the distributor at the upper end. This 
makes possible the use of very short 
wires, which is not only best from a 
theoretical standpoint but eliminates 
much chance of the spark current leak- 
ing away due to the insulation being 
rubbed, as is sometimes the case where 
long wires are used. 

Another car with a good layout of high 
tension wiring is the Nash shown in Fig. 
4, the side location of the plugs making 
the side location of the distributor best 
for this motor. 


Ventilation of Distributer 


In the design of high tension wiring 
and distributers there has been some at- 
tempt to completely cover the distributer, 
with the idea of protecting it from dirt 
and moisture. The idea of keeping 
moisture away is a good one, as water is 
a conductor for current at high voltage, 
a wet spark plug for example, firing over 
the surface of the insulator instead of 
inside the cylinder. 

With the material now used in dis- 
tributer caps, however, the water does 
not collect to any appreciable extent as 
a film over the surface, but forms in 
small drops and rolls off as from an 
oiled surface, so that it is not easy to 
get a continuous conducting path to 
ground due to rain. Should the surface 
of the distributer cap be allowed to be- 
come coated with a layer of oil and dust 
however, the water will collect in this 
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layer of dirt and form a continuous 
leakage path for the high tension cur- 
rent which may kill the ignition. 

In trying to protect the distributer 
with a tight cover the dirt is no doubt 
eliminated to a great extent but another 
trouble may be experienced, that warm 
air from the engine may work up the 
distributer shaft to the interior of the 
distributer cap, then in cold weather 
when the cold blast from the fan strikes 
the outside of the distributer cap, the 
cooling action condenses the vapor in- 
side, causing it to settle on the interior 
surface of the cap, and shorting out the 
high tension circuits. 

It would therefore seem as if ventila- 
tion of the distributer cap rather than 
tightly enclosing it was the preferred 
alternative, as with a well designed cap 
with plenty of surface between the high 
tension terminals and ground, there is 
no danger of trouble if the cap is wiped 
off occasionally. 

Distributers are made in two general 
types, one in which a brush makes a 
rubbing contact with a track in which 
the contacts are molded, the other hav- 
ing no track, and being known as a gap 
type distributer. 

In this type the brush is merely a 
piece of metal to which the high ten- 
sion current is carried by a wire lead- 
ing to the center of the cap, and at the 
time the spark occurs this piece of metal 
is opposite and within about .010” of one 
of the inserts in the side of the cap 
The high voltage is able to jump this 
small gap in addition to the one in the 
cylinder. This type of distributer is very 
satisfactory, but when the small spark 
occurs inside the cap, the effect is to pro- 
duce chemical decomposition of the air, 
which causes rapid corrosion of the 
metal parts inside of the cap, unless 
there are some openings to allow a cer- 
tain amount of ventilation. 

It is easy to see that in this type of 
distributer a protecting cover would do 
more harm than good while even in the 
other type its value is somewhat ques- 
tionable. 


Other Ignition Features 


Not so very long ago, when it became 
necessary to retime the ignition it was 
necessary to remove the front end of the 
crank case and change the timing by the 
relation of the timing gears to each 
other, there being no other adjustment. 

Adjustable couplings have eliminated 
this unnecessary work in the case of 
magneto installations and with battery 
ignition, the use of adjustable cams has 
made the timing of the ignition a com- 
paritively simple job. Most of the igni- 
tion systems on the market use this 
method; another scheme which accom- 
plishes the same results however is the 
use of an arm on the ignition head, 
which is adjustable with respect to the 
ignition unit and can be tightened in any 
position. This makes it possible at any 
time to loosen the clamping screw, turn 
the ignition head to get the desired tim- 
ing and then.tighten the screw again. 

Another feature of modern battery 
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ignition systems which is quite an im- 
provement over previous development is 
the use of a metal plate on which the 
interrupter mechanism is mounted, this 
plate being located in the interrupter 
casting in such a way that it can be 
rotated by the spark advance arm to give 
the necessary change in timing for dif- 
ferent engine speeds. 

The chief value of this design is elim- 
ination of the movement of the whole 
ignition unit, which requires a certain 
amount of twisting in the high tension 
wiring, which in time may cause chafing 
of the insulation or cause the wires to 
come loose from the cap. 


Condenser Location 


What would be thought of a car maker 
who would use a wheel with a tire built 





Fig. 3—On the Packard the removal of one 
bolt allows the starting motor to come off 


in as part of the wheel, so that every 
time the tire was damaged it would be 
necessary to buy a whole new wheel? 
Now no engineer in his right senses 
would consider a design of that kind, yet 
there are many ignition coils made in 
which the condenser is included, and in 
which it is impractical to change the 
condenser. Now this means a shorted 
condenser which should cost the cus- 
tomer about a dollar or so costs him 
more like ten dollars because he has to 
buy a whole new coil, when the actual 
winding had nothing the matter with it. 

Now the old short-sighted idea of sell- 
ing the car at any old price and hooking 
the customer on the parts later on is 
giving way to the idea that if the auto- 
mobile business is to continue to prosper 
it will be due to the good will of the 
public. This means that the waste of 
good material and the unnecessarily high 
cost of service must soon be a thing of 
the past, if the industry is to have a 
substantial basis for its existence. 

In the case of the condenser location 
it means that separate mounting, with 
replacement a matter of minutes and 
pennies instead of hours and dollars, is 
the design that will win. The idea is 
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carried out in the Wagner condenser 
shown on the Nash Motor in Fig. 4 at the 
base of the distributor, it being the cir- 
cular object about the size of a watch 
which is shown fastened with two 
screws and with one wire coming up to 
the interrupter terminal. 

The Delco Ignition on the Packard 
Motor in Fig. 3 also has the replaceable 
condenser, it being the rectangular ob- 
ject at the left of the distributor which 
is shown at the top of the motor. 

External location of the condenser is 
not essential for easy replacement as 
some condensers mounted inside of the 
interrupter housing are also easily re- 
placed, while new type coils are making 
their appearance, in which the interior 
is not poured full of compound as has 
been the custom, and with removable 





Fig. 6—Here is shown the 
accessible location of the 
distributer on the Ricken- 


backer 


end pieces, it is about as easy to re- 
place the condenser as with the other 
locations previously described. 


Ignition Reliability 


While both battery and magneto igni- 
tion have been developed to the point 
where they are very reliable, you will 
still find ignition parts in the stock room, 
just as you will find springs and other 
mechanical parts. 

From the customer’s standpoint how- 
ever, there is quite a difference between 
breaking a spring which he can see and 
breaking down the coil insulation which 
he CAN NOT SEE, especially if he hap- 
pens to be miles from civilization. In 
the one case he can probably patch 
things up with a board or two in order 
to reach the next town, but if the coil 
goes bad he is usually stuck. 

Now as previously stated such things 
are of rare occurrence but it is interest- 
ing to see designs coming to the front 
in which two coils are used, this being 
the scheme used on the Wills Sainte 
Claire eight, where if anything happens 
to one coil the engine will still run on 
four cylinders, which, while not ideal, is 
much better than not running at all.. 
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This is accomplished by the use of a four 
point cam with two sets of interrupter 
points and two coils. 


Coil Location 


This is not very material except as it 
affects the length of high tension wiring 
or puts the coil in such a place that it is 
either kept cool or else is subject to the 
engine heat, as overheating is as detri- 
mental to a coil as to a battery. The 
effect of heating the coil is to melt the 
wax which is usually used as insulation 
around the windings and in conjunction 
with layers of paper in between the 
layers of wire. 

When this insulating material becomes 
hot it seems to lose its ability to resist 
the flow of current and the energy of the 
coil which should send a spark to the 
plug is wasted by leakage through the 
layers of the winding. This may weaken 
the spark slightly, shorten the life of the 
coil, or in extreme cases, as overheat- 
ing due to leaving the ignition switch on 
by mistake, might immediately put the 
coil out of commission. 

It is accordingly interesting to observe 
the location of the coil on the Paige 
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is easily seen that there is much room 
for improvement. 

This problem has been well handled on 
the Wills Sainte Claire car in two ways, 
first by having an electro magnetic 
means for tilting the head light re- 
flectors down on approaching another 
car, and secondly by providing a light 
at the side of the car which being 
operated at the same time the bright 
lights are turned on, serves to throw 
light on the left running board so that 
the driver of the approaching car can see 
exactly the part of the car that he has to 
clear. This side light called a “Courtesy 
Light” also facilitates entering and leav- 
ing the car at night due to the illumina- 
tion of the running board. 

The tilting of the bright light re- 
flectors means that the rays of light in- 
stead of striking the approaching car 
are thrown down on the road where they 
are needed, and as this change is accom- 
plished by the operation of a button or 
switch in the center of the steering 
wheel, it means that only a fraction of 
a second is required for the driver to 
operate the reflectors. 





Fig. 4—A good example ef distributer location and high tension wiring. This is 


on the Nash Six. 


Motor in Fig. 1, it being right up in front 
where it avoids most of the engine heat. 
Here it is of course subject to water 
entering through the radiator, but as 
with the distributor 1 will be found that 
the water does not form a continuous 
film and therefore does no harm unless 
the coil is allowed to get badly covered 
with a layer of oil and dirt. 


Developments in Lighting 


Much has been said about glaring head 
lights, correct illumination of the road, 
etc, but the net result seems to have 
been nearly limited to experiments with 
different sorts of lenses, the value of 
which is often rather questionable. Also 
when it is considered that all that can 
be seen of an approaching car is a pair 
of head lights, while the point to be 
avoided is the other fellow’s hub cap, it 


The generator comes off by removal of two cap screws 


To give an idea of the method in which 
this is accomplished a simplified wiring 
diagram has been shown in Fig. 7, most 
of the detail of the actual wiring being 
omitted. In this sketch it will be seen 
that operating the lighting switch will 
send current from the battery to either 
the large bulbs in the main part of the 
head lamps or to the small bulbs in the 
lower part of the head lamps. 

With the switch in the up or bright 
position it will be seen that the battery 
connection is also carried to the wind- 
ings in the head lamp which operate the 
reflectors, but as the other ends of the 
windings are not connected to ground, no 
current flows and there is no action. On 
approaching another car however, the 
operation of the Reflector Tilting Button 
serves to complete the circuit of the 
electro magnets to ground, thus energiz- 
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ing these electro magnets and tilting the 
reflectors. 

From the diagram it will be seen that 
operation of the Tilting Button would 
have no effect with the Lighting Switch 
in the Dim position as the circuit of the 
bright lights is dead at that time. 

In addition to the two lighting in- 
novations just described, the Wills 
Sainte Claire car has a novel arrange- 
ment of rear lights, there being two, side 
by side, one the conventional tail lamp 
with red glass and the other with a 
plain glass and large bulb for use in 
backing up on a dark roadway. The tail 
lamp is operated in the regular way by 
the regular lighting switch but the back- 
ing light is operated when the gear shift 
lever is put in the reverse pasition. 


Work Light Under Hood 

Those who have tried to change a 
spark plug at night are aware of the 
fact that while the spot light may hit the 
radiator it does not throw much light on 
the engine. To make it easy to do small 
jobs on the engine at night the designers 
of the Lexington have provided a small 
light under the hood in the center of the 
dash, which, operated by a small switch 
in the base of the light itself, should 
prove quite a convenience. 


Wiring Improvements. 


Car manufacturers are rapidly waking 
up to the fact that wiring a car does not 
merely mean putting on connections that 


* will make things work until the car is 


sold, but that the arrangement must be 
such that for years to come, inspection 
and repairs will be facilitated due to the 
original layout. 

One serious trouble that electricians 
have had to contend with is the limited 
length of wire allowed on the back of 
the cowl board, which means that when 
a lighting switch or ammeter has to be 
removed or replaced, that it is necessary 
to stand on one’s right ear on top of the 
gear shift lever housing and disconnect 
all wires on the back of the instrument 


‘board before the instrument in question 


can be pulled out. 

This trouble has been overcome in 
many cars by merely leaving the wires 
long enough so that the instrument can 
be first pulled loose from the cowl board, 
and after it is out where it is easy to 
work on, the wires can be disconnected. 
When this is done the switch is usually 
up side down so that marks on the 
switch which tell where to reconnect the 
wires are hard to read. 


Studebaker Has Improvement 


This condition has been taken care of 
on Studebaker cars by putting the 
terminal marks up side down so that 
when the electrician comes to work on 
the car they will be right side up as far 
as he is concerned. 

In Oldsmobile cars the ammeter and 
Lighting and. Ignition switch are 
mounted in a small door in the cowl 
board which is hinged at the lower edge 
so that it can be opened at will in 
order to inspect the terminals and 
wiring. 
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This same scheme is used on the King 
eight with a slight improvement, in that 
a lock is added to the door and the space 
in which the instruments are located is 
enclosed so that no one can tamper with 
the wiring or connections. 


Grounded Wiring System Prevalent 

In the first electrical systems used on 
motor cars it was customary to use two 
wires in each circuit, carrying current 
to and from the various units, but with 
the trend to simplification, the use of the 
frame as a return circuit has become 
more common. Using the frame as a 
ground or return circuit met with some 
opposition from those who thought it 
might be more easy for shorts to develop 
in such a system, but with careful wir- 
ing this is not the case, the opposite be- 
ing more nearly true, for in the two-wire 
system there is great likelihood of trouble 
where the two wires go into the head 
lamp plug, as the terminals into which 
they fasten are not much over one-eighth 
inch apart and it is very easy for a stray 
strand of wire to short from one plug 
terminal to the other. 

Improved methods of installing the 
wiring also do much to eliminate trouble, 
the .use of armour-covered wire doing 
much toward rendering shorts unlikely, 
while the use of conduit and junction 
boxes is even better. The Locomobile, 
which has used conduit for many years, 
is a good example of a good wiring job, 
trouble of this sort being a very rare 
occurrence. 


Manufacturers Will Aid Theft 


HE first step which the auto- 
mobile thief usually takes in 
changing the identity of stolen 
automobiles is to change the engine 
numbers so that the automobile engine 
cannot be identified. Realizing the need 
for a method of numbering engines 
which would make it extremely difficult 
for thieves to change engine numbers, 
the automobile insurance companies sug- 
gested that the Society of Automotive 
Engineers should devise the method of 
numbering engines which was approved 
for general use in 1916. 

It was understood that a 7% per cent 
reduction in theft insurance premiums 
would obtain if a method of numbering 
engines was adopted by the society as 
standard which would conform with the 
Underwriters Laboratories requirements. 


Method for Numbering Engine 


The S. A. E. Engine Division conse- 
quently made a careful review of pres- 
ent practice, soliciting suggestions and 
comments from insurance companies, 
automobile and engine manufacturers 
and metallurgists in reference to meth- 
ods of numbering engines. Several in- 
teresting but not feasible methods were 
submitted. The majority of the replies 
indicated preference for plain figures 
about 4% in. high deeply stamped into a 
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Fig. 5—Running the exhaust pipe 
too close to battery is poor policy 
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Fig. 7—Wiring diagram of the head- 
light tilting device on the Wills 
Sainte Claire 
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Why So Much Secrecy About the 
Electrical System? 


This query does not apply to all car 
makers, but there are still some who, 
when approached about some detail of 
the electrical system, take the attitude 
that the construction of their particular 
apparatus is a very wonderful secret 


pad or plain surface cast on the 


engine. 

After holding two meetings at which 
this was the principal subject discussed, 
the following method of numbering en- 
gines is recommended as being the 
simplest, most effective and practical 
system for numbering engines which has 
been devised for protecting automobiles 
against theft. 


The engine serial or identification 
number shall be placed near the top of 
the right-hand side of the crankcase 
proper in a position in which it “an be 
read easily. It shall be between two 


vertical ribs or beads 4 in. wide, % in. 
high, 3 in. long and 3 in. apart . The 
surface of the casting between the ribs 
shall be left rough as cast and unpainted 
on the finished engine. The numbers 
shall be evenly stamped in the casting 
1/32 in. deep and shall be % in. high 
and of script,form. The first digit shall 
be stamped close to the left-hand rib 
and the last digit shall be followed by a 
large star or other character to prevent 
adding digits. A. star or other character 
also shall be stamped immediately above 
and below each number to prevent add- 
ing another number. The numbers shall 
be stamped twice on each casting, to 
permit correcting any errors made in 
stamping either number. No other num- 
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which must be kept at all hazards, while 
the facts are that while the details of 
construction may vary from. those in 
some other make, that the apparatus is 
based on the same electrical principles 
used in all other electrical systems. 

It would be far better if all the infor- 
mation possible were scattered broadcast 
to every garage and repair shop, so that 
when the customers who have that par- 
ticular type of car get into trouble there 
would not be a mechanic in the country 
who would not know just where to put 
his finger to find and correct the con- 
dition. 

For example, let us suppose that a 
man driving a Complex six drives into a 
garage and complains that his ammeter 
always shows discharge. The electrician 
at the garage may know the theory of 
car wiring in general and be able to fix 
any of them if given the time, but how 
can he know the details of the wiring on 
a thousand different cars? 


Why Not Supply a Permanent Diagram 
With the Car? 


Suppose the electrician just referred to 
could lift the hood and on the front of 
the dash find a metal plate with the wir- 
ing diagram engraved or stamped into 
its surface, and from his general knowl- 
edge and the specific information that 
this would give him, go and immediately 
put his finger on the cause of the trouble. 
Would this not give the customer the 
quick service and freedom from trouble 
to which he is entitled? 


Prevention 


ber or character shall be placed within 
the space provided. 


Errors Self-Corrected 


By this method, in case an error is 
made in stamping either number, an ad- 
ditional number would be stamped di- 
rectly under or above the number, the 
number stamped in error being cancelled 
by stamping a horizontal line through 
it. In this way two correct unmutilated 
numbers would appear on each engine. 
In case errors were made in stamping 
both the original numbers, the casting 
would be scrapped as the system re- 
quires that at least one of the two 
original numbers shall be unmutilated in 
any way. 

Among the several suggestions which 
were received as a means for preventing 
engine numbers from being changed 
were casting a pad of special alloy steel 
in the engine crankcase on which the 
engine numbers might be stamped, cast- 
ing numbers of an opaque material in a 
cylinder block in such a way that X-ray 
photographs would show the numbers, 
using raised numbers and casting on a 
small thin brass plate with edges 
crimped down % in. and knurled so as 
to anchor the edges securely in the 
crankcase, the number being stamped in 
the brass plate in the usual way. 
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ACE 
Year Model Cyls. Price Serial Numbers 
1920 L 6 $2260 1001 to 1556 
ALLEN 
Year Model Cyls. Price Serial Numbers 
1914 40 4 $1395 2000-2753 
1915 34 a 895 3499-5233 
1916 §=. 37 4 795 \ 6000-15631 
1917 Classic 4 850 
1918 41 + 1095 18000-21000 
1919 43 4 1395 
Number stamped on front motor cross member 
4 1920 43 o 1495 50001 and up 
; Number stamped on frame at right front spring hanger 
AMERICAN 
Year Model Cyls. Price ane Numbers 
1917 A 6 -250 
1918 B 6 $1375 1. 1000 
1919 B 6 1865 1894-2378 
1920 B-6 6 1865 
Number on left side of motor 
Number on inside of dash under hood, lefthand side 
APPERSON 
Year Model Cyls. Price _ amen 
1913 45 4 = 
55 4 
1914 45 4 765 6000-8490 
45-58 6 
1915 40 : sansa 
45 
1916 6-16 6 1550/ 10501-12000 
| 15000-16000 
8-16 8  1850|12001-13000 
1917 —- 6-17 6 1750 16001-17000 
8-17 8 2000 12000-13000 ‘ 
1918 6-18 6 _..... 17000 up 
8-18 8 2550 
1919 8-19 8 s00| 
Anvsy 8 4000 }18000-21000 
1920 8-20 8 50 
Anvsy. 8 4000 
Number on right front engine leg 
8-20 8 3500 { 19000-21702 
Anvsy. 8 4250 
Number on right front side of crankcase 
ARGONNE 
Year Model Cyls. Price Serial Numbers 
1919 sbbe 4 $4750 ....-110 
1920 4 4750 2011 up 


PACKARD 























FORD 

















SERIAL numbers and engine numbers 
are not always located in the same 
place. Sometimes it is difficult, there- 
fore, to locate the numbers readily. In 
order to make the job a little easier we 
are showing herewith some of the usual 
locations for the serial and engine num- 
bers. Engine numbers often are located 
on the supporting arms, nameplates, etc. 
Serial numbers may be on the dash, seat 
support, etc. Only the numbers up to 
and including the 1920 cars are listed. 


NASH 





ANDERSON 
Year Model Cyls. Price Serial Numbers 
1914 100-A 6 $1295 
1915 100-A 6 1345 
1916 200-A 6 1435 
1917 300-A 6 1550 
1918  400-A 6 1435 
1919 Series 30 6 1850 
1920 _— Series 30 6 1850 
1920 30-A 6 _ 371-37272 
1920 30-B 6 . 831-3340 
1920 30-C 6 351-35916 
1920 30-D 6 341-34325 
1920 30-E 6 381-3827 
1920 30-G 6 . 3861-36341 
Number on plate under hood, right side dash 
AUBURN 
Year Model Cyls. Price Serial Numbers 
1912 6-50 $3000 
40-N 1750 
Numbers not by years nor in consecutive order 
40-H = 1650 
35-L se 1400 
30-L ba 1100 
1913 6-50 6 3000 
6-45 6 2000 
40-L + 1650 
37-L 4 1400 
35-L 4 1400 
33-L 4 1150 
1914 4-40 4 1490 
4-41 4 1590 
6-46 6 2100 
Numbers on side body below front door 
1915 4-36 a 1075 
6-40 6 1500 * 
1916 6-38 6 1050 
6-40A 6 1375 
4-38 4 985 
1917 6-39 6 1145 
6-44 6 1535 
1918 6-39-B 6 1345 
6-44 6 1685 
1919 6-39H&39K 6 1695 
Number on floor board in front under cowl 
1920 6-39 6 1795 22100 and up 


Number on end of seat, left side. The serial numbers 
of this car do not run consecutively or by years 


[ames 



































AUSTIN : 
Year Model Cyls. Price Serial Numbers 
1914-15 66 6 $4000 1400-6075 
1915-16 77 6 6000 FO12-F 1045 
1916-17 66 6 3600 C1003-C2862 
1918 12-Cyl. 12 3750 C1003-C2862 
Discontinued Number on instrument board 
BEGGS 
Year Model Cyls. Price Serial Numbers 
1918 18-T 6 $1530 1018-1108 
1919 19-T 6 1580 1019-11609 
1920 20-T 6 1630 1020 and up 
Number on front end of frame; engine number 
plate on left side of motor 
BIDDLE 
Year Model Cyls. Price Serial Numbers 
1915 C 4 $1700 C200-C299 
1700- 
1916 D 4 1850 pees 
1917 D 4 2275 D 
1918 H 4 2750 H100-H1099 
1919 H + 2985 H1100-H1179 
1920 B-1 4 3950 2000 up 
B-5 4 . 1500 up 
Number on dash; engine number on upper left 
front oe ts 
B-1 3950 2000 up 
Number on ght side of dash 
BOUR-DAVIS 
Year Model Cyls. Price Serial Numbers 
1916 617 6 $1250 1-267 
Number on dash under hood; engine number on 
left side crankcase 
1917 17-B 6 1500 1000-1022 
Number on top of seat frame under cushion 
1918 18-B 6 1850 1100-1104 
ee . . “casas . 1105-1134 
Number on ‘dash onde hood. No record of 10 or 
12 cars = ——— Bros., Anderson Ind. 
a 1700}1 up 
9/1/19 
1920 20 6 1825 1-200 
21 6 2585 2000-2096 


Number on front seat base opposite left hand door; 
engine number on left side crankcase 
Number on front seat near floor board 
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Motor Age Passenger Car Serial Numbers 
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BIRCH 
Year Model Cyls. Price Serial Numbers 
1920 30-B + .... B-126 up 
40 4 . 42000 up 
45-B 6 . N-151 up 
Number on name plate on dash 
BRADLEY 
Year Model Cyls. Price Serial Numbers 
1920 H 4 .... 1400 up 
Number under front seat, on dash and on bottom of 
all doors 
BREWSTER 
Year Model Cyls Price Serial Numbers 
1915 41 pre 
1916 41 4 “\41001-41242 
1917 41 4 
1918 41 4 
1919 91 4 St aie "91242-91241 
1920 41 4 9000 41242-41341 
Number on plate screwed on the motor side of dash 
BROOK 
Year Mode! Cyls. Price Serial Numbers 
1920 §-20 2 $ 395 1-1500 
Number on front of timing gear housing 
BRISCOE 
Year Model a Price Serial Numbers 
1914-15 B-15 101-4000 
1916 4-38 & 8-38 4 . 5001-8751 
Number on oe seat heel board 
4-24 ... 15001-18846 
1917 4-24 i .. 18847-26604 
1917-18 4-24 4 ; yeni 
1919 4-24 4 6-45786 
1920 4-34 4 $1185/M 1 550-M. 558 
50000-57500 
Number on Models B-15, 4-38 and 8-38 on front 
seat heel board; model 4-24 cn dash 
Number on dash plate 
BUICK 
Year Model Cyls. Price Serial Numbers 
1912 34-35 4 $ 900 
1000 
36 4 900 
28-29 4 1025 
1180 
43 4 1725 
1913 24-25 4 950 
1050 
30-31 4 1125 
1285 
40 4 1650 
Number on rear cross frame member; engine num- 
ber on left side of crankcase 
1914 B-24-25 4 950) 
1050 
B-36-37 4 1235 
1335 | 
B-55 6 1985 
1915 C-25-24 4 900 }100000-144715 
950 
C-36-37 4 1185 
1235 
C-54-55 6 1635 | 
1650) 
1916 D-44-45 6 985} 
1020 { 144717-254501 
D-54-55 6 1450) 
1485 
1917 D-44-45-46 6 1070| 
1440 }254502- 343782 
D-34-35-37 4 660 
675) 
E-49 6 1385 
1918 E-4-34-35 4 795 
1-56-44 6 1265 
E-6-45-46 6 1265 | 
1695 (343783-480995 
E-6-49-50 6 1495 | 
2175) 
Number on left front side of frame member; 
engine number on left side erankcase 
1919 H-44-45 6 95) 
H-46-47 6 1985 
2195 }480996 up 
H-49-50 6 a 
2585 
Number on rear end of left frame member; engine 
number on left side crankcase 
1920 K-44-50 1495 547524-689794 
Number on left frame at rear. 
CAMPBELL 
Year Model is Price —_ Numbers 
1918 Rak $ 835 1-5 
1919 C-4 1000 538. - 
Number siese on left side of p a under hood. 
CARROLL 
Year Model Cyls. Price Serial Numbers 
1920 Cc 6 .... 321-1 to 321-105 
Serial number on dash. 





CADILLAC 

Year Model Cyls. Price Serial Numbers 

1912 1912 a $1800 61006-75000 

1913 1913 a 1975 75001-90018 

1914 1914 4 1975 {91005-99999 
\A1-A5008 

1915 Type 51 8 1975 A6000-A 19001 

1916 Type 53 8 2080 A20000-A38003 

1917 Type 55 


8 2080) 
before Dec. 14, ae 55-Al- 55-82 
224: 


after Dec. 14. 1917 
8 


1918-19 Type 57 3220" 57-A1-57-1000—57-TT- 
146 





1920 Type 59 8 3490 59-A-1 
Number on left front of engine in four-cylinder 
models. Number back of the right cylinder block 
on eights. For 1917 and 1918 the figures in front 
of letter indicate type of car, the number follow- 
ing letter the number of engine for that particular 
letter. There are 1000 numbers for each letter 
of the alphabet. 

1920 59-A 8 3490 59-A-1 to 59-V-636 
Number stamped on the right rear corner of 
crank case at the rear of the right cylinder block. 
There are 1000 numbers for each letter of the 
alphabet, when all letters are used up double 
letters will be used. 

CASE 

Year Model Cyls. a Serial Numbers 

1912 M 4 2050 15000-16224 

1913 N 4 +1500 19001-20253 

O { 2200 22001-22750 

1914 O 4 2300) 

R 4 ° 1250}22751-26333 
Ss + 1850 

1915 R 4 1350 26334-28340 

1916 T 4 1190 28341-31350 

1917 T-17 4 1190 31351-32354 

1918 U-18) 6 1875 32355-34856 

U-19) 2100 
1920 V 6 2650 34860 to 37287 


Number on dash and on front cross bar of frame. 


CHAMPION (Formerly Direct Drive) 








Year Model Cyls. 7 Serial Numbers 
1918 cae: 4 101-113 demonstrating 
models only 
1919 C&Cs 4 $1150 C-100—C-216 
1920 C-4 4 . C-300 up 
Number plate on body under seat. 
1920 Touring 4 $1350 100 to 299 
Number on inside dash on instrument board. 
CHALMERS 
Year Model Cyls. Price Serial Numbers 
1912 9 + $1400 18001-19252 
10 4 1800 20001-24000 
11 4 1500 27001-29166 
12 6 3250 24001-24300 
14 4 1750 4901- 4950 
1913 16 4 1600 24301-25300 
17 4 1950 29500-33499 
18 6 2400 25301-27000 
1914 24 6 2175 34500-38499 
1915 26-A 6 1800) 
26-B 6 1850 
Aug. 1, 1914 1700/38600-44999 
Sept. 1, 1914 1650) 
26-C 6 1550 45000-45799 
29 6 2400) 45801-47300 
June 1, 1915 2175/ 
Numbers from here on are by models and not by 
year 
32-A 6 1400\ 47500-49599 
July 1, 1915 1275/ 
32-B 6 1350 
Aug. 1, 1915 1450}50600-56999 
April 1, gee 1350 
35-A 1050} 55700-75609 
April 20, * 016 1090 
35-B 1280 
Jan. 1, 1917 1350) 
Nov. 1, 1917 1450| 75700-82000 
Nov. 24, 1917 1535/ 
April 8, 1918 1615) 
35-B 6 1765 
July 12, fan ie 82000 up 
35-C 50) 
Nov. 1, S017 1368 | 
Nov. 24° 1917 1485}94001 up 
April 8, 1918 1565 
July 12, 1919 1685 
Number on 1915-16 models on left frame member 
under front boards. Number on 1916-17-18-19 
models on left front horn of frame. 
1920 Roadster 6 $1795 94001 to 110000 
\111101 to 112000 
5-Passenger 6 1795 115001 to 200000 
7-Passenger 6 1945 200001 and up 
Sport 6 1995 115001 to 200000 
Coupe 6 2595 115001 to 200000 
Sedan 6 2745/ 111101 to 112000 


\114001 to 114101 
Number on brass plate on left horn of frame just 
in front of radiator. 








CHANDLER 

Year Model Cyls. Price a Numbers 
1913 14 6 1785 1 

1914 15 6 1785 5312 250 

1915 15-B 6 1295 2501-4000 
1916 16 6 1295 4001-15000 
1917 17 6 1295 15001-35000 
918 New Series 6 . 35001-65000 
1919 New Series 6 65001 up 

1920 New Series 6 1895 


Number on right front engine arm up to car 
number 72000; cars numbered above 72000 the 
number is on frame under right headlight and 
fender. 

Chandler cars are not listed by serial numbers 
for each year, but are classed as new series of the 
current model. 





CHEVROLET 
Year Model Cyls. Price Serial Numbers 
1913 Cc 6 $2100 
1914 H-2 4 750 
H-4 - 875 
L 6 1475 
Cc 6 2500 
1915 H-2 4 750 
H-4 4 875 
L 6 1425 
1916 490 4 490 
H-4 4 750 
1917 490 4 490 
F-5 + 800 
D-5 8 1385 
1918 490 a 635 
FA-5 t 935 
D4 8 1385 
D-5 8 1385 
1919 FA-5 4 1045 
D-4 8 1385 
D-5 8 1385 
FB-5 4 1135 
490 + 735 
1920 FB-50 “4 35 
490 4 735 
T 4 1460 1-2284 to 1-4199 
2-2202 to 2-36617 
3-1301 to 3-1952 
6-1645 to 6-2362 
9-356 to 9-847 
FB Touring 4 1295 1-9385 to 1-20516 
FB Roadster 4 1270 2-4739 to 2-11448 
FB Sedan and 
Coupe t 1855 3-54 to 3-1500 
6-1290 to 6-4990 
9-1336 to 9-4604 
490 Roadster 4 775 1-92475 to 1-A-20160 
490 Touring 4 795 2-90422 to 2-A-23673 
490 Coupe + 1170 3-47101 to 3-70100 
490 Sedan 4 1245 6-36885 to 6-51094 


7-25430 to 7-34200 
9-28154 to 9-40225 


As Chevrolet cars are numbered by manufacturing 
zones it is not possible to reproduce the numbers 
in such a way as to be of use to the dealer. In 
case of doubt write the Chevrolet Motor Co., 1764 
Broadway, New York City. 

Number on dash. 

NOTE.—The numbers 1-2-3-6-7-9 before the 
serial numbers indicate the plant from which the 
car was made. No. 1 Plant, Flint; No. 2 Plant, 
New York and Tarrytown; No. 3 Plant, St. Louis; 
No. 6 Plant, Oakland; No. 7 Plant, Fort Worth; 
No. 9 Plant, Oshawa. 





CLEVELAND 

Year Model Cyls. Price Serial Numbers 

1919 40 6 $1385 1001 up 

1920 40 Touring 6 1385 3485 and up 
40 Roadster 6 .... 8490 and up 
40 Sedan 6 3914 and up 
40 Coupe 6 1398 and up 
40 Chassis 6 4174 and up 


Number plate on : she hand frame members 
about 12 inches from frame; engine number front 
of crankease under oil filler. 








CLIMBER 
Year Model Cyls. Price Serial Numbers 
1920 T t $1465 213 to 320 
S 6 2395 1001 to 1112 
Number on left front frame. 
COMET 
Year Model Cyls. Price Serial Numbers 
1917-18 C-51 6 1-500 
1919 C-52 .... 500up 
1920 C-53 6 $2150 701 and up 


Number under hood on dash, left side. 
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Motor Age Passenger Car Serial Numbers 



































COLUMBIA 
Year Model Cyls. Price Serial Numbers 
1917 A 6 $1250 -1310 
B 6 1345 1-29 
1918 Cc 6 1350 199 
D 6 1450 501-889 
C-8 6 2445 1850-1950 
1919 C 6 1600 3201-3389 
D 6 1745 1000-1132 
Number on front seat heel board. 
E 6 1845 101 up 
H 6 2850 100 up 
C-8 6 2445 1951- 1968 
1920 C 6 1695 4000 and up 
D 6 1845 1400 and up 
E-CS 6 2850 2000 and up 
H 6 100 and up 
E-C8-H 6 10000 and up 
Number on upper toe board. 
DANIELS 
Year Model Cyls. Price Serial Numbers 
1916 A 8 .eoe 108-257 
1917 A 8 ..+. 258-302 
B 8 ..+» 401-560 
1918 A 8 .... 861-383 
B 8 .... 661-741 
1919 B 8 742-873 
Number on top of front we cover; engine 
number on crankcase near distributor. 
1920 $4500 1100 and up 
; 1000 and up 
Number on inside of dash. 
DAVIS 
Year Model Cyls. Pyice Serial Numbers 
(Engine number used as car number up to and 
including 1918) 
1912 40 4 $1850 Contin’tl C, 101-1800 
1913 40 4 2000 Contin’ tlc’ 1801-4270 
50 4 2100 Contin’tl E, 4186-7569 
1914 3935 4 1335 Contin’tl 4N, 111-874 
Six-50 6 2150 Contin’tl 6F, 1023-2920 
1915 38 4 1235 Contin’tl 4N, 1175-7082 
Six-50 6 2150 Contin’tl 6P, 1023-2920 
1916 = Six-F &G 6 1095 Contin't]7W, 1005-17650 
Six-E 6 1495 Contin't] 6N, 1719-8693 
1917 = Six-H, I 6 1195 Contin’tl 7W, 17651- 
67452 
Six-K 6 1795 Contin'tl 7W, 17651- 
67452 
Six-J 6 1495 Contin’tl 7N, 14582- 
30983 
1918 »s. ILL 6 1485 Contin’tl 7W, 5001-5600 
Six-K 6 1850 Contin'tl 7W, 5001-5600 
1919 Six-H, I, L 6 1685 
Six-N’ & P 6 2300 }5001-6000 
Six-J, M 6 2050 
Number on left rear motor arm. 
1920 =51 6 $2185 
52 6 2225 
53 6 2350 
54 6 3185 }6001 to 7885 
55 6 3185 
56 6 2225 
57 6 2350 
Number on left side of crankcase. 
DETROITER 
Year Model yo Price Serial Numbers 
1916 F $ 985\ 15000-20000 
6-45 $ 1098 
1917 6-45 6 1195 20000 up 


Discontinued. Number on dash plate. 





DIRECT DRIVE—See Champion 














DIXIE FLYER 


Price Serial Numbers 
$ 795 Under 2200 
895 2200-3500 
995 
1095 {3500-5000 
1365 5000 up 
1465 7001 to 11000 


Number on dash at left hand spring horn. 





Year Model Cyls. 
1916 L 4 
1917 L-X 4 
1918 L-S 4 
1919 H-8-50 4 
1920 H-8-50 4 
DODGE 

Year Model Cyls. 


Price Serial Numbers 
.... 1-200000 





COLE 
Year Model Cyls. Price Serial Numbers 
1912 Large 4 4 5000 to 7000 
Small 4 4 5000-7000 
1913 4-40 4 9000-16000 
4-50 4 7000-9000 
60-Big 6 6 10000-11000 
1914 Series 9 4 16000-17012 
Series 9 6 14000-15000 
1915 660 6 15000-15175 
666 6 15175-16000 
Series 10 4 18000-20000 
Series 10, 
Little 6 6 20000-22000 
= 4 22000-23000 
Sensible 6 6 23000-24000 
651, Little 6 6 24000-25000 
850 8 27000-30000 
1916 666, Big 6 6 15175-16000 
Series 30 8 30000-40000 
1917 860, 
Series 40 8 40000-50000 
tol 870 8 50000-59478 
1919 
1920 870 8 .... 59339 up 
870 8 $3250 
871 8 3250 
872 8 3250 
878 8 4350 {59000 approximate to 
879 8 4450 {65000 approximate 
883 8 4250 
884 8 4450 
885 8 4450 
Number on right front spring hanger and on under 
right front seat cushion. 
COMMONWEALTH 
Year Model Cyls. Price Serial Numbers 
1913 38 4 $975 A1000-A1366 
1914 38 q 975 B203-A411 
20 4 495 B001-B174 
1915 38 4 » 1075 A966-B36 
20 4 495 C195-CX17 
1916 =. 32 4 895 CX2-C194 
1917 = 40 4 995 D219-D479 
1918 40 4 995 DX732-D0883 
1919 40 4 sar 41999 
1920 42 4 1395 42000 to 44000 
Number plate on cowl. 
CRAWFORD 
Year Model Cyls. Price Serial Numbers 
1912 12-30 4 $1600 
12-40 4 2100 {730-840 
1913 13-30 4 1750 
13-40 4 2100 {841-926 
1914 14-30 si .... 927-987 
14-40 4&6 1750 ....... 
1915 15-6-35 6 1850 , 
15-40 Fe 2100 {988-1090 
1916 16-40 6 1650 1091-1195 
1917 17-40 6 1750 1196-1234 
1918 18-40 6 2250 1235-1294 
1919 19-6-40 6 2500 1295-1337 
1920 20-6-40 6 3000 1338 to 1650 
Number on seat next to door. 
CROW-ELKHART 
Year Model Cyls. Price Serial Numbers 
1914 D-45 4 $1245 
D-55 4 1650 }6000-6500 
D-56 4 1650 
1915 E-45 4 1145 
E-65 6 2250 }6501-7200 
E-66 6 2350 
E-25 q 725 
1916 CE-30 4 725 \7201-9025 
CE-33 4 795 
1917 CE-33 4 935 |9026-13295 
CE-35 4 845 
Number plate on dash 
1918 CE-32-34 
& 36 4 995 13296-15292 
1919 ee 
4 1095 
wat ‘ 1355 }15293-17411 
1920 9-86-64-63- 67 6 1745 18900 to 19930 
L-65-64-63 4 1495 18901 to 19933 
Number on seat frame under front cushion. 
CUNNINGHAM 
Year Model Cyls. Price Serial Numbers 
1912 J 4 eee 181-805 
1913 M 4 306-455 
1914 R 4 456-755 
1915 SS) 4 756-990 
1916 V-1 8 991-1297 
1917 V-2 8 1298-1597 
1918-19 V-3 8 1601-2300 
1920 V-3 8 2451 to 3000 


Number on left une member near radiator. 





11-14-14 to 10-31-17 4 
8-18-15 to 2- 1-18 4 25000-225000 
2- 9-16 to 4-26-18 4 50000-250000 
6-15-16 to 8- 8-18 4 75000-275000 
10-23-16 to 12-13-18 4 ...+ 100000-300000 
2-17-17 to 3-19-19 4 ... 125000-325000 
5- 1-17 to 3-19-19 4 . 150000-250000 
8- 3-17 4 . 175000-275000 
Number cine « on : home under floor board; 
engine number on left side just above carburetor. 
1920 Touring 4 $1185 5 
Roadster 4 1185 |423641 to 569548 
Sedan 4 2000 
Coupe 4 1850 


Number stamped on the right head motor leg. 








DISPATCH, 
Year Model Cyls. Price Serial Numbers 
1920 D-G-1 4 = co and up 
H-E 4 20-1 and up 
DORRIS 
Year Model Cyls. Price Serial Numbers 
1912 G 4 $2500 3001-3255 
1913 H : 2500 5001-5281 
1914 =I 2500 6001-6110 
Number on front end crankshaft. 
rt I-A-4 4 2250 6111-6220 
1916 
1916 = T-A-6 6 2475 8001-8140 
1917 —s: I-B-6 6 2475 8141-8289 
1918 I-C-6 6 2985 8300-8392 
Number on name plate left side of motor. 
1919 6-80 6 4350 8401-8658 
1920 6-80 6 4350 { 8675 to 9000 
9017 to 9088 
Serial number on top of crankcase. 
DORT 
Year Model Cyls. Price Serial Numbers 
1915 M-4 4 $ 540 
M-5 680 
1916 M-5A q 725 
1917 M-6 4 695 
M-9 695 | 9204-24368 
M-9S 1065{Up to Feb. 21, 1918 
M-9T 815 
1918-19 M-8 4 
M-8C 1265 
M-l1 865 }24369-49330 
M-118 1265| Up to Oct. 4, 1918 
M-1IT 1000 
1920 M-15 985 
M-15S 1535 (49331 up 
M-10 985 
M-10C 1535 
Number on frame under left head lamp, also on 
shroud board. 
15 4 985 51673 to 77951 
Starting number Nov. 1919. Ending Nov. 1920. 
Number on dash under hood. 
ELCAR 
Year Model Cyls. Price Serial Numbers 
1916 A 4 .... 500-2000 
B 4 ... 500-2000 
1917 D,E, F 4 ... 2001-4999 
1918 D.E,G 4 ... 5000-5930 
D, E,G 6 ... 10000-10860 
1919 D, H,G 4 . 5931-9999 
D, H, G 6 10861-14999 
1920 Touring 4 $1495 15000 and up 
Sportster 4 1495 15000 and up 
‘oupe 4 2095 15000 and up 
Sedan 4 2195 15000 and up 
Touring 6 1795 25000 and up 
,, nog 6 2395 25000 and up 
‘oupe 6 2395 25000 and up 
Sedan 6 2495 25000 and up 
Number on dash. 
ELGIN 
Year Model Cyls. Price Serial Numbers 
1916 6 6 $ 845 1-1720 
1917 17 6 985 17-100—17-3900 
17 6 1095 17-3901—17-6964 
1918 17 6 1165 17-6965—17-7400 
17 6 1235 17-7400—17-7764 
1919 4H 6 1395 101-1500 
H : 1485 1501—2600 
1920 K 1485 K-2601 to K-10638 
Number pat on eie-t917 and 1918 models, 
located on h, ht side, under hood. On 
Series H a a. ar plate on right front side. 
On Series H sedan models, number plate on dash, 
right side. 
ESSEX 
Year Model Cyls. Price Serial Numbers 
1918 .... A-5000, A-34999 
A-35000, A-39999 
1919 A 4 $1595 5000-25000 
1595 60000-63000 
2250 70000-75004 
1920 5-A to 7-A 4 jee 5000 to 5 
5-A to 7-A 4 53000 to 59999 
5-A to 7-A 4 60000 to 68999 
5-A to 7-A 4 69000 to 69999 
5-A to 7-A 4 70000 to 83999 
5-A to 7-A 4 84000 to 84999 
5-A to 7-A 4 85000 to 89499 
5-A to 7-A 4 89500 to 89999 
4 600000 to 749999 
4 750000 to 779999 
4 800000 to 834999 
4 835000 to 839999 
Thesenum- 4 840000 to pee a 
bers effect- 4 849000 to 846 
| tive Dec. 1, 4 850000 to 874999 
| 1920. 4 875000 to 876999 
4 900000 to 907999 
q 908000 to 909999 


Serial number on dash. 
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Tebruary %, 1922 67 
Motor von Passenger Car Serial Numbace 
EMPIRE | GERONIMO HANSON y 
Year Model Cyls. Price Serial Numbers Year Model Cyls. Price Serial Numbers Year Model Cyls. Price Serial Numbers 
1913-14 31 4 $950 315750-318672 1918 6A-45 6 $1550 400-500 1918 A-45 6 $1685 1001-1025 
1914 31-40 4 900 405101-406190 1919 6A-45 6 1550 501-650 1919 A-45 : 1685 a 
1915 33 4 975 331001-333300 Number plate on front of cowl. 1920 = . 1700 
40 + 975 401001-401675 ‘Number on right side heel ens under front scat; 
1916-17 45 4 935 451001-452603 GRANT ; engine numbers left side crank case. 
60 6 1095 601001-603412 Year Model Cyls. Price Serial Numbers 
1917-18 50 4 1125 50001 up | 1914 M ‘4 = $ 4950-3033 HARROUN 
z= °. Se Gees 1915 T 6 750 5000-7053 Year Model Cyls. Price Serial Numbcrs 
” 28 72001.720K : : D 2 1917 A-A-1 4 $695 101-549 
3, 8 = 1360 73001-73059 1917 «KK 6 825 15000-27000 1918 ACAI 4 895 550-2381 
Discontinued 1918 G 6 1055) 30001-40001 919 A-Acl 4-995 9382-9624 
Number on heel board of front seat 1919 6 1120 1919 sodis GUD) aces aes , 
. J Number plate on right side front seat, under 
1920 H 6 1550 50001 and up cushion. 
F. R. P HY 6 1550 51700 and up 
Year Model Cyls. Price Serial Numbers HX " 1785 51300 and up H. C. S. 
1914 A-45 and B 4 $7000 1-100 Number on dash under hood. 1920 2 4 $2975 1-550 
1915 A-45 and B 4 7000 1-100 7 Number on dash 
1916 A-45 and B 4 7000 1-100 HACKETT (Name changed to Lorraine in December, 1919) ’ _— 
1917 A-45 andB 4 7000 1-100 Year Model Cyls. Price Serial Numbers 
1918 B-45 ; pee 1917 5-pass. 4 $885 50-501 HOLLIER , 
Name changed to Porter. 1918  5-pass. 4 985 534-594 Year Model Cyls. Price Serial Numbers 
| 1919 5-pass. 4 1125 601-694 1915 = : $ oo Hey 
FORD | Numbe sh unde d of frame. 158 985 1. 
= elk itd: diaiaiaaiias Number on dash under hood, and on end of fra 1916 16g? 8 985 580-623 
. vis. > pe I ers 1 © 
10- 1-12— 9-30-13 4° $ 690 15001332500 | HALLADAY — S| °. Sere 
10- 1-13— 7-31-14 4 .... 832501-539000 Year Model Cyls. Price Serial Numbers 178R 8 1185 1-51 
8- 1-14— 7-31-15 4 539001-855500 1920 20 6 $1885 20001-20999 1918 186T 6 —«:1185) 
8- 1-15— 7-31-16 + 855501-1362200 Number on dash. 188T 8 1385 {6194-7010 
8- 1-16— 7-31-17 1362201-2113500 ~ 1919 206T 6 1785 10001-10083 
8- 1-17— 7-31-18 4 2113501 2756251 * HAL 1920 206B 6 1985 10083 up 
8- 1-18— 7-31-19 4 2756252-32% 7851 * Year Model Cyls. Price Serial Numbers Number on heel board of front seat. 
&- 1-19 9-00-19 4 3277852-3429400 | 1916 12 12 $2100 Can be distinguished by 
4 525 3659071 to 4608420 straight windshields | HOLMES 
Number stamped on left side cylinder block just and carpet paneling on Numbe 
above water inlet compression. Car and engine back of front seat, | Year Model Cyls. Price _— umbers j 
number the same from May 1, 1915. 12 12 2385 Introduced September, | 1918 1 6 2900 1-5 
_ 1916. Can be recog- | 1919 2 : 6 2900 500 up j 
FRANKLIN nized by walnut panel- | 1920 3 Touring 6 3350 | 
, ius 7 eae ee ing on front.seat back. 3 Roadster 6 : ' 
Year Model Cyls. Price Serial Numbers | 1917 12 12 2600 A new pocket-style tire 3 Sedan 6 19851 to 40000 i 
1912 G (Ser. 1) + Pete 12801-13180 - rz bg carrier is fitted. ‘ 3 Coupe 6 
D( Ser. 1) 6 14401-14627 = 9 p : Ten er on right side rear end of frame. ; 
H (Ser. 1) 6 9601-9660 — & iu. = 
or og 1) 6 15201-15411 ‘ HOWARD-—See Lexington | 
iRbt.Ser.1 6 17001-17169 \ 
1913 G (Ser. 2) 4 13181-13329 ATrELS F — HUDSON j 
D (Ser. 2) 6 14628-14657 Year. Model Cyls. Price Serial Numbers | 
H (Ser. 2) 6 9661-9687 1919 A-42 4 4 678 Year Model Cyls. Price Serial Numbers 
DTorp.Ser.2 6 14901-14921 1920 A-42 4 . 700 up 1912 33 4 . 15001-30000 | 
M (Ser. 2) 6 15412-15640 1913 37 + ... 30001-56500 
K (Ser. 2) 6 10118-10204 HAYNES 1914 = 6 aa <2 BOLT 0 
O (Ser. 2) 6 16003-16025 Ye M Cvle: Bilan Scie’ Nason 6 : 63001-77201 
GRbt.Ser.2 2 6 17170-17218 1912 rete i . $2100) — 1915 40 4 73501-90000 
M (Ser. 2) 5 15641-16215 and 18001- B-21 4 2450) 54 6 59001-62000 
18105 C-21 4 2750 1916 40 4 G10001-G40000 
D (Ser. 3) 6 14658-14812 AY 4 3000 | 3036-4851 1917 x 6 H1-H99999 
, H (Ser. 3) 6 9688-9752 and 9801-9815 ¥ 4  3800- J 6 1-96499 
i DTorp.Ser.3 6 14922-14975 3900 4J 6 75000-97999 
M (Ser.4) 6 16216-16894 and 18106- 22 4  2950- 1918 =M 6 . 5000-97499 
18205 2750} 1919 O 6 .... 5000- 
1914 M (Ser. 4) 6 16861-16894 and 18189- 1913 99 4 3400-) 1920 0 6 $2600{ 5000 to 26999 
18205 + 3500 27000 to a: 
M (Ser. 5) 16895-17000 and 19000- 30000 to 
19510 = c. Ee 49000 to 49999 
; 1915 M (Ser. 6) 19511-20643 and 18311- 25 6 2700 50000 to 59499 
: 8527 1914 26 6 2700- 59500 to 59999 
! M (Ser. 7) 20644-21980 and 18528- 00 por a y nnns 
g 18658 - 0 
| 1916 M (Ser. 8) 21981-25234 and 18654- 27 6 — 2785- \6601-8499 70000 to 79999 
i 19000 sas | 81000 to 81999 
26001-26175 28 4 1985- 82000 to 83999 
A (Ser. 9) 40001-59572 and 90001-| 2700) 84000 to 84999 
100000 1915 32 4 1660-} 90000 to 91499 
27001-28387 2500 ; 91500 to 91999 
1917 30 6 1485 | 8552-10949 These numbers effective Dec. 1, 1920 | 100000 to 174999 | 
1918} B (Ser. 9) 29001 up 31 6  2250- 75000 to 199999 t 
‘ 1919) 3000 200000 to 274999 t 
i 1920 $9B Touring 6 $2850 68900 to 73476 33 6 1550 275000 to 299999 t 
: Sedan 6 3950 93852 to 95000 1916 34 6 1385 300000 to 328999 i 
; Sedan 6 3950 95052 to 96500 34 6 1485 329000 to 329999 
Sedan 6 3950 99101 to 99999 35 6 495 330000 to 348999 
4 Sedan 6 3950 80001 to 8345 37 6  1725-|10951-15999 349000 to 349999 
4 Brom - 6 3900 97371 to 98604 225 350000 to 358999 
5 4-Pass 6 2850 41779 to 42427 36 6 1595- 359000 to 359999 
¥ 2-Pass. 6 2800 29843 to 30134 1750- 360000 to 363999 
: Demi-Coupe 6 39101 to 39109 2150 _ \364000 to 364999 
Demi Sedan 6 2080 to 39501 41 12 2295-) oe to = 
Number on rear sill of ly 4000 t-o 
a ™ = 21000-24000 8) 6 : 380000 to 384909 
9 5000 to 389999 
GARDNER ; 1917 2760 Numbers on all cars in right hand frame. Also | 
Year Model Cyls. Price Serial Numbers 7 36 6 1595- on left side dash under Cars are not 
1920 G $1125 1000 and up ‘ae 2260 16002 up designated by yearly models, but by a prefix 
* Number on right hand side under front cushion. oe 6 "2300 letter such as H, J, M, O. 
GLIDE 1918 38-39 6 2150- INTER STATE 
y cs : es 3250 / 29650 up ‘ 
ear Model Cyls. Price Serial Numbers 44 12. 2910-) Year Model Cyls. Price Sertal Numbers 
1913 45 4 $2150 1300-1400 3985 /21000-24000 1912 30-32 + $1750 
1914 36 4 — 1890 5100-5600 — Pon 40-41-42 4 2400}4101-6000 
5 1915 30 4 1195 7000-7600 | 1919-20 45 . = 50-51-52 4 3400 
1916 Lt. Six 40 6 1095 9000-9500 | 4200 /32894 up 1913 45 6 2750 
1917 Lt. Six 40 6 1125 9501-10000 46 12 3450-) ? wae ..../6001-7099 
1918 ~— Lt. Six 40 6 1655 10001-10555 | 4200 | 21364 up | 1915 T 4 1000 7100-11503 
: Discontinued. Number plate on cowl at extreme right; also on | 1916 T + 850 11504-14528 
Numbers on models up to 10000 on name plate timing gear ee 1917 - 4 850 14529-19108 
\G inside channel of the front frame horn. Numbor | 1920 47 . 38000 and up | 1918 T + 1000 19109 up 
on cars from 10000 to 10555 on instrument board | Numbzer on dash. Discontinued. Number plate nie ffont seat. 
| 
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HUFFMAN 
Year Model Cyls. Price Serial Numbers 
1919 W 6 $1795 
1920 R 6 1995 1776 to 2814 
Number on right front frame horn. 
HUPMOBILE 
Year Model Cyls. Price Serial Numbers 
1912 16-20 4 75 oY 
20 4 900 {25001-28902 
1913 20 4 750 
H 4 t - 
1100 {28903-40000 
1914 HA 4 1200 
32 4 1050 | 40001-52000 
Number on sector plate center of dash. 
1915 K 4 1200 52001-60000 
N 4 1085 
1916 N 4 1185 
NU 4 1340 
1917 N 4 1285 }60000-87519 
NU 4 1440 
N 4 1385 
NU 4 1540 
Number plate on dash near speedometer. 
1918 R 4 {iso 50 }R1-R15000 
1919 R 4 1338 
4 1450/R20001 up 
Number plate on a at steering “aii. 
1920 R-3 4 1685 29000 to 30000 
R-4 4 1685 30001 to 39999 
R-5 4  — 1685 40000 and up 
Number on plate inside cowl. 
JACKSON 
Year Model Cyls. Price Serial Numbers 
1912 26-27-28 \ 4 $1100 
32—32AC ff 
36 4 1650 
42 and 45 4 1500 
52 4 1800 
32-Special 4 1100 
1913 33 4 1500 
43 4 1850 
53 6 2150 
2300 
1914 33 4 1500 
43 4 1850 
53 6 2150 
2300 Numbers do not run con- 
1915 44 4 1135 secutively. 
48 6 1650 
1916 34 4 985 
46 4 1375 
348 8 1195 
68 8 1685 
1917 34-A 4 985 
348-A & 1195 
68-A 8 1685 
349 8 1295 
350 8 1195 
{ 1918 349 8 1495 
2195 
Number plate on dash or on front seat heel board. 
1920 8 6 $2150 25000 to 27842 
Number on end of front seat. 
JEFFERY 
' Year sodel Cyls. Price Serial Numbers 
i 1913 42 H. 4 $1700 31551-35999 
1914 38 4 1550 40000-46999 
48 6 2250 38000-38999 
1915 Six 6 1650 47000-53999 
1916 4-62 4 1000 57000-60500 
6 6 1350 68000-69500 
1917 472 4 1095 61000-78000 
671 6 1465 86000-96000 
For later models see Nash. 
Number to left of front frame cross member. 
JONES 
Year Model Cyls. Price Serial Numbers 
1915 1915 6 1-1999 
1916 1916 6 2000-2999 
1917 26-A 6 ie 3000-5000 
26-B 6 
1918 27-A 6 
27-B 6 5001-6000 
27-C 6 
29-D 6 
1919-20 27-A 6 
27-B 6 
; 27-C 6 6001 up 
27-D : 
27-E 
Number oa the hood, on right side of cowl 
board, and stamped on ends of both front spring 
hangers. 
JORDAN 
: Year Model Cyls. Price Serial Numbers 
; 1917 60 6 $1650 151-2157 
1918 60 6 1995 2157-5298 
1919 F 6 2775 5401 up 
: 1920 6 2450 10001 up 
Number under hood. 




























KING 
Year Model Cyls. Price Serial Numbers 
1912 36 4 $1565 100-550 
1913 A 4 1350 600-999 
1914 B 4 1095 1000-2200 
1915 Cc 4 1150 2201-3005 
D 8 1350) 
1916 =D 8 1350} 4000-8000 
E 8 1585 12000-14950 
1917 NE Ist Ser. 8 1650 16000-17800 
EE 2d Ser. 8 1650 18000-18099 
1918 F 8 2150 20001-25000 
1919 G 8 2350 30001-30629, 32976, 
36378, 35022 
19220 H 8 H-1, H-2001, H-4001 and 
H-5001 up 
Numbers on dash plate, except 1915 models, 
which are on heel board under front seat. 
1920 Touring 1000 to 2000 
Foursome 8 2001 to 4000 
Road King 8 4001 to 5000 
Limousine 8 .. 5001 to 6000 
Number below cushion on heel board. 
KISSEL KAR 
Year Model Cyls. Price Serial Numbers 
1912 30 4 $1500 ; -4 
40 4 1850 7001-7400 
50 4 2350 6001-6300 
1913 LD13 4 1700 10500 
H 13 4 2000 7401-10000 
D 13 + 4 2500 6301-7000 
1914 40 4 1850 15001-15601 
48 6 2350 20001-30000 
60 6 3150 4601-6000 
1915 4-36 4 1450 16001-16575 
6-42 6 1850 25001-25455 
1916 32-4 4 1050 30001-33001 
36-4 4 1250 16576-20000 
42-6 6 1485 25456 
1917 100 pt. 6 6 1195 38-101 up 
Double 6 12 2250 12-101 up 
1918 100 pt. 6 6 1495 
Double 6 12 2250 
1919 Cus. Bld 6 2875 45-101 up 
Cus. Bld. ; 2450 45-200 up 
1920 Cus. Bld. 3475 
Number plate on dash under hood. On models 
built since 1915 car number stamped on front end 
right frame member adjacent to right head.lamp. 
Engine number on right front motor arm. Num- 
bers are not given in years as the numbers do not 
close one year to begin another. 
KLINE 
Year Model Cyls. Price Serial eeetbane 
1915 6-42A 6 $1750 2100-2500 
1916 6-36E 6 1095 3000-3599 
1917 6-38F 6 1295 3600-4500 
6-38G 6 1395 4600-4999 
1918 6-38GA 6 1495 5000-5800 
1919 6-42 6 1865 6000-7000 
1919-20 6-55-J 6 1965 7000 to 7999 
2290 7000 to 7999 
Number plate on right front seat floor board. 
LIBERTY 
Year Model Cyls. Price Serial Numbers 
1916 10-A 6 $1095 30501-31500 
1917 10-B 6 1195 31501-33500 approx. 
1918 10-B 6 .. 33501-36450 
1919 10-B 6 .... 86451-42250 
1920 10-C 6 1985 50500 up 
Numbers on left side front frame end; motor 
numbers, 21001 to 27001, on left side of motor. 
LAFAYETTE 


8 8 $5625 1001 and up 
Number on front floor board. 





LEXINGTON (Formerly Howard) 


Year 
1913 


1914 
1915 


1916 


1917 


1919 
1920 


Model Cyls. Price Serial Numbers 
D-F 4 $1750 
¥ 6 2500 

Number plate on tonneau floor board. 

-H 4 1335 

4-K 4 1375 
6-L 6 1875 
6-M 6 
6-N 6 1875 - 

Number plate on dash, right side, under hood. 
6-0-16 6 1075 
6-0-17 6 =1185- 

1285 


Number plate on dash, right side under hood, and 
on top of fly-wheel housing. 


6 

Number plate on dash, right side under hood. 
6 1345 
6 a 


Number plate on pa right side under hood, left 
front spring and on left rear kick-up. 
R-19 7296 
N) 1885 18001 up 
Number plate on dash, right side under hood, on 
left front spring crown, left rear motor arm, ‘and 
on right side of rear side Number on right 
front spring hanger. 


wo 




















LENOX 
Year Model Cyls. Price Serial Numbers 
1912 ABBB 
CB DB 4 $1800 100-215 
1913 AC DC 4 2 1000-2000 
C 6 2750 15-1525 
1914 AD 4 2000 2000-2015 
6 2465 1525-1550 
1915 Al D1 4 2000 2015 
1 6 2465 1551- 1563 
1916 6 2500 2500 
1917 0 6 2510 2530 
1918 Ser 33 6 2550 2554 
LINCOLN 
Year Model Cyls. Price Serial Numbers 
1920 8 $4600 1 and up 
LOCOMOBILE 
Year Model Cyls. Price Serial Numbers 
1912 L 4 $3500 
M 6 4800 
1913 L 4 3600 
R 6 4400 
M 6 5100 
1914 38RD& LD 6 4400 
48RD&LD 6 5100 
1915 38R-5 6 4400 
48M-5 6 5100 (Decline to give serial 
1916 38 6 4400 numbers) 
48 6 5100 
1917 38 6 4600 
48 6 4600 
1918 38 6 5000 
48 6 5950 
1919 38 6 pe 
48 6 
1920 38 6 
48 6 8100 17001 and up 
Number on right side of dash column. 
MAIBOHM 
Year Model Cyls. Price Serial Numbers 
1917 A 4 $ 830 1-500 
Number plate on cam or under front seat. 
1918 6 $1290 501-2350 
1919 B 6 1395 2351-6200 
1920 B 6 1495 6300 to 8299 
Number plate on left side engine. Engine 
number same as car number. 
MARMON 
Year Model Cyls. Price Serial Numbers 
1912 32 4 $2750 112001-1212001 
1913 32 4 3000 2113001-2813001 
48 6 5000 1113002-1813000 
1914 41+ 6 3250 114002-814000 
48 6 5000 1114002-1814000 
1915 41 6 3250 115002-815000 
48 6 5000 1215002-1815000 
1916 41 6 3250 116002-816000 
34 6 2750_1516002-1816000 
1917 34 6 3100- 
5500 {317002-817000 
1918 34 6 550- 
oa 418002-818000 
1919 34 6 395! 
oreo) '419001- 819001 
1920 34 6 4650- 
6450 | 2200001-8200001 
Numbers on heel board of driver's seat and on 
left side of main frame. 
MAXWELL 
Year Model Cyls. Price Serial Numbers 
1912 16 2 $ 625 
25 4 950 
30 4 1150 
36 4 1480 
1913 22 4 785 
30 4 1145 
40 4 1675 
1914 25 4 75 
35 4 ae -14000 
50-6 6 
1915 25 4 
Gas Light 14001-52000 
Electric Light 52001-113205 
1916 25 4 655 
1917 25 7- 1-16 4 3} 
1- 1-17 4 635 > 113206-193800 
1- 1-17 4 665 
1918 25 7- 1-17 4 655 
8- 6-17 4 745 >193801-239822 
3- 1-18 4 825 
1919 25 7- 1-18 4 825 
10- 4-18 4 895 | 239823-266800 
1920 25 7- 1-19 4 895 
7-12-19 4 985 / 266801 up 


Number on name plate on right end of front seat 
base. Number on roadster appears on left side 
of driver's seat. 
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LORRAINE (Previous to 1920, see Hackett) 
Year Model Cyls. Price Serial Numbers 
1920 20T 4 $1575 999 to 1999 
Number on dash. 
MERCER 
Year Model Cyls. Price Serial Numbers 
1912 35R 4 2500 
35 AB 4 2750 {588-990 
1913 J&K 4 2700\ 
G 4 2900 ! 991-1590 
1914 353 4 2600) 
35 HO 4 2900 | 1591-2098 
1915 22-70 + 3000 2099-2549 
1916 22-72 4 3000 2550-3299 
1917 22-73 4 = 3300-4099 
1918 Series 4 4 
4500) 4100-4600 
1919 Series 5 4 4200\ 
4500 {4600 up 
1920 Series 5 4 4950 9001 and up 
Number on right hand rear spring hanger. 
METEOR 
Year Model Cyls. Price Serial Numbers 
1920 R 4 $5000 625 and up 
Number attached to clutch. 
METZ 
Year Model Cyls. Price Serial Numbers 
1912 22 4 $ 495 15000-18301 
1913 22 4 495 18302-22949 
1914 2 4 475 22950-28800 
(Also 300 cars numbered from 28801 to 29100 on 
which equipment determines model). 
1915 22 4 $ 495 29101-32200 
All the above have double chain drive and 22 
H. P. engine and are roadsters.) 
25 + 600 33000-36380 
1916 25 4 oa 36381-40248 
1917 25 4 
1918 25 4 605; 40249-44552 
1919 Master Six 6 1695 45015-47508 
1920 Master Six 6 1995 50646 to 51527 
Number same as motor number, and is found on 
side of motor. 
MITCHELL 
Year Model Cyls. Price Serial Numbers 
1912 2-4 4-4 5-4) + . 22000-30000 
2-6 5-6 7-6 6 eal 
1913 5-4 4 ... 30001-31500 
2-6 5-6 6 ... 35000-36284 
7-6 6 . 39500-39668 
| 1914 A-40 4 ... 40501-41500 
A-50 6 ... 44001-46000 
A-60 6 ... 49001-49250 
1915 B-35 4 ... 50001-51800 
B-45 6 . 55001-56000 
B-48 8 57001-57100 
Number plate on heel board of front seat on right 
engine guard, and on left front frame member. 
1916 B-48 8 ..- 58000-60000 
C-42 6 ... 60001-64905 
1917 C-42 6 . 65001-69956 
1917 D-40 6 .- 70000-85000 
| 1918 C-42 6 .... 90000-95000 
| 1919 E-42 6 .... 95501-96495 
1920 E-40 6 1475 97001 to 106400 
| E-42 6 1675 95501 to 96500 
F-40 6 1750 1 and up 
| F-42 6 1995 12001 and up 
Number on toe board. Serial numbers not 
| carried under yearly designations. 
MONITOR 
Year Model Cyls. Price Serial Numbers 
1920 M 6 $1575 3316 to 4200 
Number on end of right side. 
MOLINE 
Year Model Cyls. Price Serial Numbers 
1912 M 4 $1700 2362-2785 
1913 M-40 4 19% im 2786-3999 
250 
1914 M4&-50 4 3250} 4001-4999 
3800) 
1915 MK-40 4 1375 6001-6250 
1916 MK-40 4 1450 6250-7012 
1917 G-50 4 1840 8000-8330 
C-40 4 1495 9000-10999 
| 1918 G-50 4 2250 8331-8450 
L-40 4 2000) 11000-11220 
| 2500 | 
1919 G-50 4 2250 8451-8999 
L-40 4 2000 
2500/ 11221-11600 
Name changed to R & V Knight in December, 1)i9 
Name on dash plate and on front left side of en- 
gine. 
MONROE (Indianapolis) 
Year Model Cyls. Price Serial Numbers 
1919 8-9 4 $1295 .. . 16609 
1920 8-9 4 po || 15599 to 18374 
8-10. . 11§ 
Number m4 hood right side of dash 











McFARLAN 
Year Model Cyls. Price Serial Numbers 
1912 26 $2100 500-1000 
1913 27 6 2590 3000-4000 
1914 65 6 2900 4000-6000 
1915 77 6 2900 6000-7000 
1916 107 6 2900 9000-10000 
1917 127 6 3200 10000-11000 
1918 127 6 3900-\ 

4300) 18000 up 
1919 127 6 .... 19000-19999 
1920 142-151 6 4800 20000 to 21000 


Number plate en dash and on right frame horn. 





MONROE (Pontiac, Mich.) 























Year Model Cyls. Price Serial Numbers 
1915 2 $495 501 up 
1916 4 4 1095 8000 up 
1917 3 4 565 4001 up 
6 4 1095 9151 up 
1918 M-4 4 995 
MOON 
Year Model Cyls. Price Serial Numbers 
1912 30 ea .... 5871-5470 
40 ea ...« 6022-7000 
48 as .... 7002-7119 
1913 30 da .... §472-5483 
39 1001-8365 
48 7121-7293 
6-50 31002-31081 
1914 42 13001-14344 
4-38 14401-14453 
6-50 31082-41351 
6-40 61304-61530 
1915 4-38 14451-14500 
6-30 70000-70242 
6-40 61531-61953 
6-50 41354-41891 
| 1916 6-30 70245-70666 
| 6-43 70667-71087 
6-44 62053-62252 
6-66 62253-66564 
1917 6-43 71088-71393 
| 6-45 71394-71819 
6-66 66565-66884 
6-36 36000-36225 
1918 6-36 36226-36996 
6-66 66885-67043 
1919 6-46 Victory . 46001-47551 
6 . .... 67044-66078 
1920 6-48 6 $1885 48001 to 49317 
6-68 6 68101 to 68286 
Numbers are up to Sept. 15, 1920. 
Number on dash. 
MOORE 
Year Model Cyls. Price Serial Numbers 
1919 30 4 $895 1600 
t 995 7000}-8149 
4 = 8000 
1920 30 + 8150 up 
Number under ~ . a right side of body; engine 
number on right side engine. 
NATIONAL 
Year Model Cyls. Price Serial Numbers 
1912 MCC 4 $2900 5501-7000 
1913 M38C 4 3300 7001-8100 
V-3 4 3400 8101-9000 
1914 6-W 6 2375 9001-10100 
1915 AA 6 2375 10101-11100 
1915-16 AB 6 2500 11101-14000 
1916 AC 6 1690 14001-16000 
AD 12 1990 16001-17000 
1917 AE 6 1750 17003-18000 
| AH 12 2150 18001-20000 
| AF-1 6 1995 20001-24000 
AF-2 6 2150 24001-25000 
AK-1 12 2595 25001-25550 
| 1918 AK-2 12 2750 25551-27000 
| AF-3 6 2150 27001-28000 
| 1919 AL 6 2450 28001-28979 
| AM 12 3050 32000-32 — 
| 1920 BB 6 3290 60000 u 
Sextet (6) 6 32149 one 
Numbers on cars up to 1913 inclusive will be found 
riveted to the rear cross member of the frame. 
All cars after 1913 have the serial number on the 
left side of the frame, either under the front or rear 
fender. 
NELSON 
Year Model Cyls. Price Serial Numbers 
1917 A 4 $1800 1001-1082 
BB q 1290 1004-1125 
Cc 4 1400 1059-1101 
1918 D 4 1450 1112-1187 
1919 D 4 1500 1188 up : 
1920 D 4 1700 1213 to 1500 
Number on dash plate; engine number top of 
right front crank-case arm. 
NOMA 
Year Model Cyls. Price Serial Numbers 
1920 1 $2900 300 to 600 
Number on front spring. 





NASH (Formerly Jeffery) No yearly models 











Year Model Cyls. Price Serial Numbers 
681, 5-P Spt. 6 .... 100101-1U0114 
681 6 .... 100612-111600 
127851-131825 
682, 7-P Tr. 6 111601-113601 
683 6 121001-122500 
684, Sedan 6 100108-100611 
119851-121000 
144331 up 
685, Coupe 6 94501-95000 
119913-119928 
144806-145405 
131851, 133251, 133351 
up 
687, 4-P Rd 
Number on left front cross member, just back of 
radiator. 
1920 Serial numbers on appli- 
cation. 
OAKLAND 
Year Model Cyls. Price Serial Numbers 
1912 30 4 $1200 {7001-8000 
{11001-11500 
40 4 1450 {8001-9000 
19650-1 1000 
45 4 2100 9001-9500 
1918 35 4 1075 35001-37500 
2 + 1600 40001-43601 
6 2400 60001-60951 
1914 36 4 1200 360000-364000 
48 6 1785 480000-481150 
62 6 2500 620000-620100 
1915 37 4 1200 370000-373599 
49 6 1685 4 
Number on front heel board 
1916 32 6 795 {320000-328000 
330000-347 100 
38 + 1050 380000-384001 
1916-17 50 8 1585 500000-502000 
Number on heel board of driver’s compartment, 
or on left rear cross frame member. 
1917 34 875 134-3000034 
1918 34+-B 6 .... 3000134 up 
1919 34-B 6 11 34 
1920 . 34-C 6 1165 11700134 to 15235634 
1918 nibs on heel board; 1919 on heel board 
and on right rear side member. 
OLDSMOBILE 
Year Model Cyls. Price Serial Numbers 
1913 40 4 2500 80325-80999 
53 6 3200 81000-81500 
1914 54 6 2975 83000-83999 
42 4 1285 84001-84399 
1915 42 4 1285 84500-92499 
55 6 2975 92500-92999 
1916 43 + 1095 93000-99999 
43 4 1095 109000-109499 
44 8 1195 } 
1775 ‘Smee 
1850 
1917 45 8 1775 | 
1295 | 
1850 }119000-135276 
1367 
45 8 1295 143000-144500 
8 .... 148900-148925 
37 6 1095 150000 up 
1675 \192000-200000 
1295 
1918 45A 8 1700 135277-142999 
145000-149999 
1919 37A 6 1395 37AT1 & 37AR1 up 
1895 37AS1 & 37AC1 up 
45B 8 1895 — 45BP1 & "BSI 
1920 45-B Touring 8 1395 45.1 -T-1 to 45-B-T 8297 
45-B-P (Sport) 8 .... 45-B-P-1 to 45-B-T 3062 
45-B-R-T Tour. 8 45-B-R-T-1 to 
45-B-R-T 599 
45-B Sedan 8 45-B-S-1 to 45-B-S 1032 
Numbers on right, ‘on cow! under hood on brass 
plate. 
PACKARD 
Year Model Cyls. Price Serial Numbers 
1912 30 4 $4200 20001-230000 
48 ‘is .... 23001-26000 
18 4 3200 26001-27000 
1913 48 6 4850 35026-38000 
1914 1-38 6 4150 38000-42000 
48 6 4850 50026-52000 
2-38 6 3350 53026-56000 
48 , .... 63026-66000 
1915 3-38 6 3750 75026-76999 
5-48 6 4850 78026-78386 
1916 1-25 12 2750 80026-90000 
1-35 12 Pore 
2-25 12 ... 125051-150000 
2-35 12 aan 
1917 2-25 12 3050 } 
2-35 12 3500 
1918 3-25 12 3700 }-150051 up 
3-35 12 4100 
1919 3-25 12 3950 
3-35 12 ‘ 
1920 Twin Six 5550 160130 to 165662 


12 
Number on right front leg of motor. 
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NORWALK 
Year Mode } Cyls. Price Serial Numbers 
1920 4-30 4 9000 to 9872 





Number on ¢ash. 





OVERLAND 


Year Model Cyls. Trice Serial Numbers 
1912 58 4 ... 1-250 
59 4 1-13250 
60 4 1-6656 
61 4 1-2300 
1913 69 4 1-26354 
71 4 1-3000 
1914 79 4 1-44995 
1915 80 4 1-19993 
81 4 1-20399 
82 6 1-2846 
1916 84 4 1-14080 
86 6 1-12008 
83 & 83B 4 1-101976 
1916-17 75 & 75B q 1-65693 
1917-18 83 B. 0. E 4 
85-4 4 1-51892 
85-6 6 1-18459 
90 & 90B 4 


1 
Number under front seat cushion stamped on 
front spring right hanger, or front end right side 
frame rail, except model 90 which is on right rear 

















frame end. 
1919 4 4 $845 100-31000 
1920 4 4 945 Unable to get informa- 
tion from manufac- 
turer. 
Number on left frame. 
PAN-AMERICAN 
Year Model Cyls. Price Serial Numbers 
1918 E-6-48 6 $1800 500-1200 
Number on frame horn. 
1919 E-6-48 
F-6-48 6 3000-3322 
3-6-48 
1920 E-6-55 6 2250 3000 and up 
Number on left front spring hanger. 
PAIGE 
Year Model Cyls. Price Serial Numbers 
1911-12 25 4 §$ 975 \3000-4499 
1000 | 
1912-13 25 4 975 \eeee-enen 
1000 | 
1913 25 4 975 7000-9170 
1914 25 4 975 9171-9999 
1913-14 36 4 1275 10001-14000 
1914-15 36 4 1075 14000-20000 
46 6 1395 55000-59999 
1915-16 36 6 1095 80000-81500 
46 6 1295 60000-66000 
1916-18 46 6 1375 65600-69999 
38 6 1090 85000-89923 
1917-18 39 i: 1330 89924-101999 
1918 39 6 1395 102001 up 
39 6 1690 102001 up 
1917-18 51 6 1495 70000-74999 
55 6 2060 75000-79500 
1919 55 6 2060 82001 up 
55 6 2165 82001 up 
Number plate under left front seat cushion. 
1920 ~=—-15-19 6 ~* 1595 200000 and up 
M-18 : 6 2195 118000 and up 
Serial and motor numbers are together on the left 
side of motor. 
PATERSON 
Year Modei Cyls. Price Serial Numbers 
1912 G 4 $1600 4001-4425 
H 4 1850 
1913 45 4 .... 6001-6350 
47 4 1850 8001-8052 
1914 33 4 1200 9300-9700 
32 4 1200 9010-9059 
1915 6-48 6 1400 1000-1101 
4-32 4 1200 X100-X573 
1916 6-42 6 995 301-1302 
1917 6-45 6 .... 5001-6986 
1918-19 6-46 6 . 6869-9504 
1920 6-47 6 {12001 up 
sot zie up 
6-50 6 200 500 a up 
6-50 6 2130 
6 
6-50 | Sedan 3300 18000 and up 
| Coupe 3300 18100 and up 
Number on left side of seat. 
PATHFINDER 
Year Model Cyls. Price Serial Numbers 
1912 12 4 $1750 500-802 
1913 13 4 2185 1000-1342 
1914 14 4 2185 
14 6 2750) 1500-1716 
1915 2222) 
Siok i 2750 | 2002-2566 
1916 Six 6 1695\ 
Twelve 12 2475 / 2901-4175 } 
1917 3-B 12 2750 8001-17525 | 
Discontinued. Numbcr on dash plate. 











PEERLESS 
Year Model Cyls. Price Serial Numbers 
1912 33 4 $4300 12001-12900 
35 6 4000 121001-121296 
36 6 5000 122001-122439 
37 6 6000 123001-123068 
1913 35 6 4300 131001-131251 
36 6 5000 132001-132386 
37 6 - 6000 120368-123123 
1914 36 6 5000 142001-142589 
37 6 6000 143001-143058 
1915 36 6 5000 152001-152100 
54 4 2000 DD101-DD2500 
55 | 6 2250 EE101-EE5000 
1916 Series 1 8 1890 160001-169000* 
1917 Series 2 & 3 8 1890 170001-179000 
1918 Series 4 8 2340 230001 up 
*To March 21 
1919 Series 5 8 2900) 260000 to 266900 
1920 Series 6 8 
Since 1916 series models instead of yearly models 
adopted. Number on dash. 
PILOT 
Year Model Cyls. Price Serial Numbers 
1912 40 4 $1800 400-500 
1913 40 4 2000} 
50 4 2250 1400-1550 
60 6 2500) 
1914 4 4 2500) 1551-1621 
6 ) 
1915 55 6 1885 1700-1755 
1916 6-45 6 1100 
6-55 6 1685 } 1756-2070 
8-55 8 1785 
1917 6-45 6 1150 2071-2999 
1918 6-45 6 1295 3000-3575 
1919 6-45 6 1650 3575 up 
‘ , antler on left frame horn. 
1920 
5 i Tour. 6 1895 
6-45 
4 Pass. Road. 6 1945 (4380 to 5044 
6-45 ( 
5 Pass. Sedan 6 2900; 
6-45 
\4 Pass. Coupe 2850 
Number on let t front frame horn. 
PIERCE-ARROW 
Year Model Cyls. Price Serial Numbers 
1912 36 H. P. 6 $4000 | 32200-33200 
\9199-9201-57 
48 H. P. 6 5000 ‘9259-9321, 9323-9522 
9524-42, 9544-9667, 9669- 
9684, 9686-9769, | 9771- 
10000, 10002-8, 10010. 
66 H. P. 6 6000 | 10012-19, 10021-26, 
10028- 35, 10037-58, 
10060-1, 10064-5, 10077- 
8, 10083, 10088, 10095- 
10105, 10122, 10126-7, 
66298-66500 
1913 38-C 6 4300 33301-34050 
48-B 6 5000 10301-11125 
9543, 9668, 9685, 9770, 
10001, 10009, 10011, 
10059. 10062-3, "1066-76, 
10079-82, 10084-87. 
10089-94, 10106-9, 10111- 
48-D 6 5000)12, 10115-16, 10118-19. 
10121, 10123-25, 10128- 
32, 10137, 10139-40. 
10159, 10165, 10187-8, 
10197-8 
9200, 9258, 9322, 9523. 
10020; 10027, 10036, 
10110, 10113-4, 10117, 
48-D2 6 5000; 10120, 10133-6. 10138, 
10141-9, 10150-3, 10154- 
8, 10160-4, 10166-86. 
10189-96, 10199, 10200 
66-Al 6 6000 66601-66800 
1914 38-C2 6 4300 34101-34603 and 34047 
48-B2 6 5000 11201-12100 and 11100 
66-A2 6 6000 66900-66964 
1915 38-C3 6 4300 34701-35450 
48-B3 6 5000 12301-13050 
6-A3 6 6000 67050-67150 
1916 38-C3 6 4300 35661-36350 
48-B3 6 5000 13051-13650 
66-A3 6 6000 67050-67150 
38-C4 6 4300 36601-37605 
48-B4 6 5000 13901-14900 
66-A4 6 6000 67201-67405 
1917 38-C4 6 4300 37701-38701 
48-B4 6 5000 15001-16000 
66-A4 6 6000 67499-67800 
1918 48-B4 6 5000 16001-16400 
48-B5 6 6500 16401-17400 
(511001-511375 
1919 48H P 6 7750} 512001-512375 
513001-513300 
38 H.P 6 7250 | 311001-311375 
\312001-312375 
1920 38 6 7250 313001 to 313500 
38 6 ; 314001 to 314500 
48 6 7750 514001 to 514500 


48 6 515001 to 515700 
Number on left of body below front door. 


PIEDMONT 
Year Model Cyls. Price Serial Numbers 
1917 4-30 4 $1095 1-400 

6-40 6 1545 400-500 
1918 4-30 4 1095 500-1000 

6-40 6 1545 1000-1200 
1919 4-30 4 1235 1200-2500 

6 1685 2500-3000 
After Dec. 15, 1919, number on main floor board. 
1920 4-30 1305 1800 to 3000 
95 


Number on dash. 





PORTER—(Previous to 1919, see F. R. P.) 


























Year Model Cyls. Price Serial Numbers 

1919-20 46 4 $6750 110 to 519 
Number on right hand front spring. 

PREMIER 

Year Model Cyls. Price Serial Numbers 

1912 4-40 4 $3700\ 5000-7000 

6-60 6 
1913 6-40 6 3900 7000-9000 
6-60 6 4200) 
191344 6-48 6 3700 10000-10499 
6-49 6 800- 
3900 10500-11999 

1914 A 6 3900 12000-13000 

1915 6-50 6 3700-) 

3900 65150-1615000 

1916 6-51 6 

1917 6B 6 3200, 

3400 0001-2912 
1918 6C 6 3200- 
3710 

1919 6C 6  3200-}3501-4511 
3400- 
3710) 

1920 6D 4600 5011 and up 
1912 to 1916 inclusive, number left frame member, 
center and near step hanger. 

1917 to 1919 inclusive, number under front cushion 
on left side, on right starting crank on front cross 
member, and on front spring hanger. 

RANGER 

Year Model * Price Serial Numbers 

1920 A-20 . 1001 to 13000 

REVERE 

Year Model Cyls. Price Serial Numbers 

1920 C-D 4 $4250 
Numbers continued through from 1917 when 
starting number was 5 

REGAL 

Year Model Cyls. Price Serial Numbers 

1912 N , 4 $ 900 2201-5100 

L 4 1000 2101-3000 
H 4 1400 301-450 
1913 T 4 950 5101-7700 
Cc 4 1250 1-450 
H 4 1400 451-600 
1914 T 4 1125 7701-9000 
Cc 4 1350 453-600 
1915 D 4 1085 10171-11254 
1916 E 4 650 3074-3525 
D 4 985 11255-11550 
F-8 8 1200 244-550 

1917 J 4 695 24382 up 
Discontinued. 

Number on left hand frame member at spring. 

REO 

Year Model Cyls. Price Serial Numbers 

1912 R-5, ST-5 4 $1055 36001-42000 

1913 R-5, ST 4 1095 42001-52000 

1914 R-5, 8-5, D 4 1175 52001-64000 

1915 R-5, 8-5, L 4 1050 64001-76000 

M 6 1385 101-2100 

1916 R-5, 8-5 4 875 76001-96000 

M, N 6 1250 2101-10200 
1917 R-5, 8-5 4 875 96001 up 
. 6 1150 10201 up 
1918 6 1385 20100 up 
1920 T-6 Touring 6 1750 
T-6 Sedan 6 — 24301 and up 
U-6 Roadster 6 
U-6 Coups 6 7750| 
Weusher on heel board. 

R. & V. KN:'GHT 

Year Mode! Cyls. Price Serial Number: 

1920 J 6 $3150 20000 and up 

4 2150 50000 and up 
Number on plate on dash. 

SAYERS 

Year Model Cyls. Price Serial Numbers 

1918 6 $1695 5100-5300 

1919 a4 6 1745 5301-5700 

| 1920 C-P 6 2095 5701 to 6000 
D-P 6 2195 6001 to 6600 


Number on cowl under hood. 
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ROAMER 
Year Model Cyls. Price rm Numbers 
1916 All “s .. 10500-13500 
1917 All 6 ... 13501-15750 ° 
1918 All 4&6 . 13751-16970 
1919 All 6 . 16971 up 
1920 i See a 
Manufacturers of this car state that it is impossible 
to give consecutive serial numbers because they 
mix the numbers up as the cars are made. 
Number on dash board. 
ROSS 
Year Model Cyls. Price Serial Numbers 
1916 A 8 $1350 1003-1495 
1917 Cc. 8 1550 1496-1721 
Discontinued. 
ROCK FALLS 
Year Model Cyls. Price Serial Numbers 
1920 12 .. 12001 and up 
Number over motor’s manufacturing plate. 
SAXON 
Year Model Cyls. Price Serial Numbers 
1915 A t $ 395 100-9740 
A-2 4 395 101-519 
B 4 395 10102-15082 
B-2 4 395 342-735 
8 6 785 101-4843 
1915-16 14 . 395 101-9574 
8-2 6 835 5101-19199 
8-2-R 6 835 101-2100 
1917 B-5-R 4 495 9601-X20543 
B-6-R 4 495 X1-X128 
B-7-R 4 495 X790-X1222 
1917-18 S-4-T 6 1045 19201-X40602 
8-4+R 6 995 2101-X5192 
8-4-8 6 1350 30700-X42973 
1918 Y-18-R 6 1195 101 
Y-18-T 6 1195 1201 
1919 Y-18-T 6 1295 7650 up 
Y-18-R 6 = 1031 up 
1920 125 6 5 90001 and u 
Number on top of ‘ie left Sand Seen side bar 
next to radiator. 
SCRIPPS-BOOTH 
Year Model Cyls. Price Serial Numbers 
1915 Cc 4 $775 101-3100 
1916 Cc 4 825 3101-7260 
D 8 1175 101-800 
1917 Cc 4 935 7261-8146 
D 8 1285 801-1807 
G 4 935 6-800 
1918 G 4 1065 801-1800 
8 1285 2-325 
aca pats on heel board, right hand seat 
1295 9001-11599 
9 ; 1295 9002-11599 
6-41 6 1985 11432-11599 
6-42 6 1985 11434-11599 
Number plate on seat board under front seat 
cushion 
1919 °.. 4 1065 1801-3000 
6 1295 11600 
 idibie plate on —_ seat heel board 
6-40 6 1295 11600-18759 
6-41 6 1985 11600-12432 
6-42 6 1985 11600-16419 
A-41 6 2175 16420 up 
A-42 6 1995 18410 up 
1920 B-39 6 4 
B-40 6 1425 
B-41 : 2175 | 20250-29360 
B-42 2295} 
Serial an. under ee of front seat 
SENECA 
Year Model Cyls. Price Serial Numbers 
1917 A 4 $735-850 500-1000 
1918 D) 4 . 1000-2000 
1919 H 
1920 L 4 1185) 
0 ) 4 .... $2001 up 
Number plate on 1917 models on dash under hood. 
On 1918 and 1919 models on dash under hood and 
on left frame rail in front of radiator 
STANDARD 
Year Model Cyls. Price Serial Numbers 
1916 E 8 {$1850 175-519 
2100 
1917 F 8 2450 C100-599 
1918 G 8 2750 600-1099 
19t9 H 8 2750 1100-1599 
1920 I 8 3400 1600-3605 
Number plate on dash; engine numbers on crank- 
care 
‘KELTON 
Year Model Cyls. Price Serial Numbers 
1920 35 4 $1245 500 up 
35 4 1295 500 up 














SINGER 
Year Model ee Price (Serial Numbers 
1915 re 51-760 
- {7800-7600 
1916 rte 6 .... 7601-7784 
1917 “ree 6 ex Bee 
77100-77902 
1918 aeen 6 . . [77903-77904 
~\189065-18099 
1919 ete 6 ea 19000-19940 
1920 ua 12 :... 20101 up 
‘Number on front spring front horn bracket 
STANLEY 
Year Model Cyls. Price Serial Numbers 
1915 720 & 721 2 $1975 15001-15999 
1916 725, 726) 2 2200 16001-16999 
727, 728) 
1917 728 & 730 2 2200 17001-17999 
1918 735 & 736 2 
3740 18001-18999 
1920 735 2 4275 19001-19999 
735-A 2 4275) 
735-B 2 4275 | 19424-20251 
735-C 2 5975 
735-D 2 5775 : 
Number on name plate on chassis frame 
STEARNS-KNIGHT 
Year Model Cyls. Price Serial Numbers 
1912 40 4 $3500 5000-5875 
1913 28-9 4 3750 6000-6412 
42-8 6 4850 8000-8327 
1914 Four + 3750 6500-6800 
Six 6 4850 8328-8728 
1915 L-4 4 1750 L1-L702 
Six 6 09 
1916 Four 4 1395 L703-L2800 
Eight 8 2050 10000-10900 
1917 32 4 1450 L2801-L4800 
33 8 2150 10901-12000 
1918 + 4 1785 4745-5 
8 8 2575 12079-12350 
1919 L-4 4 2250 L5901-L7102 
8 8 2700 12351-12404 
1920 S-K-L-4 — 4 2350 L-7103 up 


Number on first floor board near right side 








STEPHENS 
Year Model Cyls. Price Serial Numbers 
1916 65 6 $1125\ 101-1100 
1917 65 6 1250 
75 6 1385\ 10001-13000 - 
1918 80 6 2050 
1919 82 & 84 6 1975 
83 & 85 6 3050 | 15001-20000 
86 6 2050 
1920 80 6 2050 
Number plate on dash, right side. under hood 
STUDEBAKER 
Year Model Cyls. Price Serial Numbers 
1913 SA 4 $ 885 301501-315611 
AA 4 1290 101501-110614 
E 6 1550 600001-603002 
1914 sc 4 1050 403001-420515 
EB 6 1575 605001-612450 
1915 sD 4 985 423001-447419 
EC 6 1385 500001-617155 
1916 SF 4 885 460001-474180 
ED 6 1050 630001-637260 
1917 SF 4 940 { 474181-500369 
\100000-109500 
ED 6  1180/637261-655270 
200000-207500 
SF 4 845 109501-133051 
ED 6 1050 207501-233495 
1918 SH + 895 133101 up 
EG 6 1695 290001 up 
EH 6 1295 233501 up 
1919 SH 4 1225 133101-141951 
EG 6 1985 290001-300635 
EH 6 1585 233501-257389 
1920 EH 6 1785 257465 to 290000 
EG-6 6 2150 315701 and up 
EH-6 6 504501 and up 
EJ-6 6 1485 1000001 and up 


1913 numbers on front seat heel board. 

1914-15 numbers on front door pocket. 

1916-17 numbers inside dash. 

1918-19 numbers under left front fender on frame. 
1920 numbers on brass plate on rear motor support. 








TEMPLAR 

Year Model Cyls. Price Serial Numbers 

1918 A-445 4 $2185 1-150 

1919 A-445 4 2485 150 up 

1920 A-445 2685 1200 to 2500 
Number plate on dash and right front motor 
support arm. 

TULSA 

Year Model Cyls. Price Serial Numbers 

1917 D 4 $1150 3000-3400 

1918 D + 1200 3000-3400 

1919 D 4 1200 3000-3500 

1920 EK 4 1335 4000 u 
Number on outside front end lett hand side rail of 


frame. 





£TUTZ 
Year wa Cyls. Price Serial Numbers 
1912 4 $2000 Series A 
1913 t B t 2050 Series B 
6-B 6 2300 
1914 4-E 4 2150 Series E 


(Also 300 Speedsters Series S, builtin 1917. Year 
is indicated by Series letter.) 
5 2 























6 
1915 HCS 4 1475 Series F 
4-F 4 2275 
6-F 6 2525 
1916 4-C 4 2300 Series C 
1917 4R 4 2550 Series R 
1918 45 4 2750 Series S 
1919 Data not available. 
1920 H 4 — 3100 5001 to 9002 
Number on left side of dash. 
VELIE 
Year Model Cyls. Price Serial Numbers 
1912 L-M-N 4 $2200 14001-15999 
Ww 4 1350 25000-25500 
1913 8-T +t 2000 16000-16725 
R ft 1500 30000—(See 5) 
1914 5 4 1500 (See R)—31326 
9 + 2000 17301—(See 12) 
10 6 2350 17001-i7300 
1915 ll 4 1500 32101-32500 
12 + 1750 (See 9)—19251 
14 6 2015 19301-19451 
15 6 1595 19500-20690 
1916 22 6 1065 35000-39000 
1917 27 6 1600 40000—(See 39) 
28 6 1185 50000—(See 38) 
1918 38 6 1440 (See 28)—68506 
39 6 1695 {See 27)—40987 
1919 38 6 1685 
39 
48 6 ~ 69001 up 
1920 48 6 1985 70001 on up 
34 6 1585 110001 and up 
Number on name plate left side seat oon. Also 
stamped into top side of frame at extreme right 
front end; engine number left side crankcase and 
left hand front motor leg. 
WASP 
Year Model Cyls. Price oy Numbers 
1920 201 4 1 and up 
Number on instrument ‘aul 
WESTCOTT 
Year Model Cyls. Price Serial Numbers 
1912 KLM ft $1800 
R 4 2250 
1913 4-40 4 1975 
6-50 6 2475 
1914 30 4 1385 800-1102 
6-60 6 2485 
1915 0-35 4 1185 1163-1348 
U-50 6 1585 1500-1699 
1916 41 6 1295 4001-4200 
42 6 1445 4201-5100 
51 6 1595 4599-5402 
1917 17 6 1590 5501-6292 
Number on dash plate. 
1918 $-18 6 1890 6293-7200 
18-A 6 2290 7201-8088 
1919 A-48 6 2590 8101-8904 
A-38 6 1775 10001-10402 
B-38 6 2390 11001-11801 
1920 C-38 6 2390 13001 up 
C-48 6 2890 20001 up 
Number plate on right side of engine on all cars 
after S-18 
WILLYS-KNIGHT 
Year Model Cyls. Price Serial Numbers 
1917 88-6 6 .... 1-2500 
1917- 
18-19 88-4 4 eee 
88-8 8 axial 2723 
1920 88-4 4 $1725 
Number plate on right rear frame end; engine 
number of models 88-6 and 88-4 on plate on left 
side crankcase. 
WILLY-SIX 
ime Model Cyls. Price Serial Numbers 
1917- 
18-19 89 6 1-12000 
Number plate on right rear frame end. 
WINTON SIX 
Year Model Cyls Price Serial Numbers 
1920 25 6 $4250 35675 to 35707 
25 6 ... 155 to 2675 
Number on left front leg of motor 
WINTHER 
Year Model Cyls. Price Serial Numbers 


1920 = 61 6 61001 and up 
Number on left side front ae support cross bar. 
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OTOR AGE Presents on the Following Pages the Price, Number 
of Cylinders, the S. A. E. Horsepower Rating, Wheelbase and Tire 


Size of the Various Models of Motor Cars Made by the American Manu- 
facturers. The Cars Are Grouped According to Body Styles and the 







Prices Given Are Those Prevailing Up to the Time of Printing This 






Issue. Complete Specifications of the Cars, as to Their Mechanical 






Units Are Printed in the Section Following the Buyers’ Guide. 









































Five Passenger Touring Cars Five Passenger Touring Cars (continued) 
. ok cae Name and Model Prices Cyl. H.P. W.B._ Tires 
, Le. . B. ires 
Noses ome: Macet veisgntaibe..sgiboetah Kurts Automatic—A...... 2050 6 25.4 122 32x4 
American—C............. 2195 6 25.4 127 32x4 Lexington—ST-22......... 1985 6 25.4 122 32x4 
Anderson—Series-40-C. ... . 1650 6 25.4 120 33x4 | Liberty—D.............. 1295 6 2.4 17 31x4 
Auburn—6-51-H.......... 1575 6 25.4 121 32 x 4 ia aaa ANE jiakien 4300 8 36.5 130 33 x 5 
Beggs Six—20-T.......... 1520 6 25.4 120 33 x 4 : keel 
sternal halla 4 26 mo eee | ee ee ee ees 
Buick Six—22-45.......... 1395 6 27.3 118 33 x 4 Di bk RT ca 3700 6 33.8 136 32 x 414 
Buick Four—22-35........ 935 4 18.2 109 31 x4 Mitchell—F-50........... 1490 6 29.4 120 33 x 4 
rere 1890 6 25.4 122 32 x 4% || Monroe—S-9............. 1295 4 16.9 115 32 x 34% 
Chalmers—35-C.......... 1295 6 £25.4 117. _ 32 x4 Monroe—S-9............. 1295 4 16.9 115 32x 3% 
Champion Tourist........ 995 4 =. = = x 374 Moon—6-48.............. 1785 6 2.3 122 32x4 
Champion Special......... 1095 4 19. x ie a 1 : 
ma... ie ae ee ~~ cee i a le a > 
Cleveland—40............ 1195 6 21.6 112 32 x 4 Norwalk—4-30KS......... 1035 4 19.6 116 32 x 3% 
Climber—S.............. 2250 6 25.3 126 32 x 4% Oakland—-6-44 1145 6 19.8 115 29 x 4 
Columbia Six—C. C eoveses ; 1475 6 25.4 115 32 x 4 Ogren Six eae 4 ues « 4250 6 29.4 134 33 x 5 
Columbia Six Challenger. _ 1195 6 25.4 115 32 x 4 Oldsmobile—43-A a a ear 1145 4 91.8 115 32 x4 
Comet—6-C-53-2 y tbs erase. « 2350 6 29.4 125 33 x 44 Oldsmobile—47 kbp ye iii 1595 8 26.4 115 32 x 4 
Crow-Elkhart—S-65....... ms 6 BS it..aied.:3 Cee 305 4 «182 100 303% 
Crow-Elkhart—L-55....... 1095 4 19.6 117 33 x 4 ; ne” ee Z . = 3s 
Crawford—22-6-40........ 2750 6 29.4 122% 32x4 Packard Single Six........ 2350 6 27.3 116 33x 4% 
J Packard Twin Six......... 4850 12 43.2 136 35 x 5 
DewerwmSh. Ss OM... 1795 6 25.4 120 32 x4 Paige 1465 6 25.3 119 82x 4 
Dixie Flyer—H ae eee ee ee 1195 4 19.6 112 32 x 4 Pan-American—6-55E Bes a 2000 6 25.3 121 33 x 4 
Dodge Brothers........... 985 4 24.0 114 32 x 4 Paterson—22-6-52..... ; ; 1550 6 33.8 120 32 x 4% 
Dort—19...... saos----, (985 4 19.6 108 314 |! Peoriess 56—Series-7....... 28890 8 45.0 125 34x 4% 
Duesenberg Straight Eight. 6500 8 26.5 134 33x5 || piedmont—4-30........... 970 4 19.6 116 32x3% 
Durant—A-22............ 890 4 24.0 «109 81 x 4 || Diedmont—6-40........... 1285 6 33.8 122 32x4 
Durant—B-22............ 1650 6 25.4 123 32 x 4% || pilot—6-5o..... 2! 2285 6 25.3 126 32x 4% 
RD ss Kh 1185 4 18.9 112 32 x 4 Porter—46............... 6750 4 36.8 142 35 x 5 
— pe Seats ees Pee | = ; ps oid a x : Premocar—6-40-A......... 1295 6 23.4 117 32 x 4 
MER sa srebecrseeerenens , s R. & V. Knight—R....... 1850 4 18.2 116 32 x 4 
Elgin—K-1.............. 1205 6 23.4 118 33x4 | Rovere... 3200 4 2.9 131 32x 4% 
a eee ee 1095 4 18.2 108% 32 x 4 Rickenbacker............. 1485 6 23.4 117 32 x 46 
Falcon Six—C-T-22....... 1595 6 23.4 115 32 x 4 RIC: eee 1975 66 25.3 120 32 x 4 
Falcon Six—V. T.-22...... 1695 6 23.4 115 32x4 Saxon—125-G............ 11999 4 196 112 32x4 
ere Ae awe. en a tp te = x r Saxon—125-G............ 1195 4 196 112 32x4 
alcon Light Four—C. T. 22 . x : 
Falcon Light Four V. 1.22 1393 4 186 4115 32x 4 re... Sema 6 7 a ee 
Falcon Light Four—M.T.22 1495 a 15.6 115 32 x 4 Stanwood—A-22.......... 1765 6 25.3 118 32 x 4% 
Ford —T... see sees eens 348 4 (22.5 100 30 x 3/4 || Stearns Knight—SKL4.... 2250 4 225 125 34x 414 
Franklin—0-B............ 2350 6 25.4 5 32x4 Studebaker Light Six...... 10445 6 283.4 112 32x4 
Gardner—T.............. 895 4 19.6 112 32 x 3% || Studebaker Special Six.... . 1475 6 29.4 119 32 x 4 
Goodspeed............... ita 4 22.5 124 32 x 4% Templar—445............ 1985 4 18.2 118 32 x4 
Grant Standard........... 13885 6 23.4 116 32x4 Tulea—El............... 1175 4 196 117 33x4 
a.  aape Pe 1595 4 a8 121 32 x 4 Ms edehccodwesece 1585 6 25.3 119 338 x4 
Hatfield—A42........... 1345 4 196 115 32x4 ; 
i, 2.0" 105 6 «4 1a. 3824 ll vee ees. 8 OS Ok eee 
Hudson Super Six......... 1695* 6 29.4 126 32 x 4 Vogue—6-66.............. 2085 6 29.4 124 33 x 44% 
Hupmobile—R Siw oe ol INS 1250 4 16.9 112 32 x 4 Westcott—A-44 1890 6 95 3 120 32 x 4 
Jordan-Silhouette......... 2095 6 26.4 120 382x4 a 1890 6 25.38 120 382x4 
SE see nensbecnsseee 1635 6 25.4 121 32x 4% || Westcott—A-44 Special.... 1890 6 25.3 120 32x4 
NERS sas Wada 400 is ators 2125* 8 28.8 120 32x 4% || Wills-Sainte-Claire—A68. .. 2875 8 33.8 121 32 x 4% 
Kessler—K............... 2675 4 22.5 117 32x4 Willys-Knight—20........ 1525 4 21.0 118 38x 4 
Kline—6-55-K.......... : 1890 6 25.4 121 33 x 4 *Four Passenger. 
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Seven Passenger Touring Cars 


Name and Model 


Apperson—8-22-A......... 
Apperson—8-22-S.......... 


Buick Six—22-49.......... 
Cadillac—61............. 


Haynes—75.............. 
Holmes—Series 4......... 
Holmers—Series 4(Cali. Sedan) 


Hudson Super Six......... 
Jordan Silhouette—7...... 


bee OTE Cee Oe 
Kissel Custom Built Six... 


re Oo ao olay vie 


GINIPIEE. 5.6 cs vn er vi 
Oldsmobile—46-Thorobred . 
Packard Twin Six......... 
Pan American—6-55-H. ... 


REE oe cules wanes 
Standard 8—11........... 


Stearns-Knight—SKL-4.... 
Stevens Duryea—E....... 
Studebaker Big Six........ 
Winton Six—25........... 


*Four Passenger. 
{Six Passenger. 


American—C............. 
Anderson—Series-40....... 
Auburn—6-51-R.......... 
Biddle—B-1-B-5.......... 
Brewster—O2............. 


Buick Four—22-34....... 


Buick Six—2244......... 
: Cadillae—61............. 
Chalmers—35-C.......... 
“Champion Special....... . 
Chandler Six.......:..... 


Cole—87]1 


Prices Cyl. 


4500 
2250* 


1795 
2645 
1585 
3150 
1395 
1695 
2485 
2450 
2750 
5350 
4785 
2650 
1795 
3635 
2395 
2950 
3850 
1745 
2475 


Roadsters 
$2195 


2195 
1575 
3475 
6000 

895 
1360 
3100 
1245 


1095* 


1595 
525 
975 

2250 

1385 


2485 


“— 
DP DD WDD CO PHO HD AARAAN SP LP HAW ARAWAAWO HD WOWAAMH 


_ 


D2 DD CD DDHA2ARPAHAPWA|A.N WABWNIAAHY HD 
BE SNSRBSNSSSASRS SBBRBBBRSSSSRSS FB B BBBB 


CO POOP OARHO AP LKL OOD 


H. P. 


31.5 
25.4 
25.4 
33.8 
33.8 
27.3 


33.8 
25.4 
29.4 
39.2 


36.3 


COD TEND PRON WOOROHPRN PP ROR POIANA POCO POP PRP 


m bobo bopor 
SSRBYPBsRne Nos Ka 


Peer rrer: sree es 
WAPRORAPRW WHORE 


W.B. Tires 


33 x 5 
32 x 4 
33 x 4 
34x 4% 
34x 4% 
33 x 4% 
33 x 5 
32 x 4 
33 x 4 
33 x 5 
33 x 44% 
32 x 4 
33 x 5 
33 x 5 


32 x 4% 
33 x 4% 
34 x 4% 
34x 4% 
34 x 4% 
34x 4% 
34 x 444 
32 x 4% 
32 x 4% 
32 x 4% 
33 x 5 
32 x 4% 
32 x 4% 
33 x 5 
35 x 5 
32 x 44% 
33 x 5 








Roadsters (continued) 


Prices Cyl. 


Name and Model 


Daniels—8-D-19.......... 
2 ae 


Dixie Flyer—H........... 
Dixie Flyer—H........... 
Dodge Brothers........... 
eters. y.6 oe 00 0 
Driggs—1922............. 
Duesenberg Straight 8..... 
Da ee. ae 


Grant Standard........... - 


H. C. S.—Series 3......... 


IS SO foe ns aia causa 


OS Ee 
Kissel Custom Built Six... . 
Kline—6-55 Series K...... 
La Fayette—F........... 
Leach Bitwell—999........ 
Liberty—D........0...... 
CO SE ee, ae 


Packard Twin Six......... 
Packard Single Six........ 
Paige Daytona... ........ 
pd ee ee 
Pan-American—6-55F ..... 
*Peerless—56 Series 7... .. 


*4 passenger. 





1475 


895 


2725 
1595 
1645 
4200 
2595 
1250 


2950* 


2095 


2285* 


2140 
2675 
1890 


3985 


1295 
4600 


1395 
1395 


3950 


DD et et RD et et DD OD ie 
ASCKooo2rrhn kD 


doe bo 
C200 Cr 
) 


bo 


or 
oS 


eH DDE DLO, Se Re PDO DPD OD 
— 
© 


_— 


Dm MW Pd CHD why mney ww we 
SRERRRYRE GRRE RUBER BRSBERERSRY SVSS RV BES BIB! 
no PROD POW NWO PAPNS PROPPUROOP PS PROD HHO RR RO 


32 x 3% 
32 x 4% 
32 x 4 
32 x 4 
32 x 4144 
32 x 4 
33 x 4 
34x 4% 


34 x 4% 
32 x 4 
34 x 4% 


32 x 4% 
32 x 4% 
33 x 4 
33 x 5 
32 x 4% 
31 x 4 
33 x 5 
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Roadsters (continued) | Sedans (continued) 
Name and Model Prices Cyl. H.P. W.B._ Tires Name and Model Prices Cyl. H.P. W.B._ Tires 


Premier—6D 3150 27.3 12634 32 x 4% || H.C. S. Series-3 3650 4 21.0 120 32 x 4% 
Premocar—6-40R 1295 23.4 117 32 x4 Handley Knight B 3750 4 27.2 125 33x 5 
R. & V. Knight—J 2750 29.4 127 32x 4% || Hanson—60-H 2585 121 33 x 44% 
28.9 131 Hatfield—B-42 1950 115 32 x 4 
120 ‘ Haynes—55 121 33 x 4 
128 132 34 
120 132 
112 Holmes—Series-4 126 
119 Hudson Super Six 126 
Hupmobile R. I 112 
112 127 
127 
120 
118 121 
125 
122 120 
138 124 
112 121 


128 
_ 122 
118 


117 
117 130 
115 146 
121 116 
118 136 
132 109 
140 
132 
(i 5p 
127 7p 
115 
122 
127 
112 
130 
128 
128 
115 
134 
115 
115 
122 
100 
136 
116 
119 
131 
120 
125 
125 
138 
126 
142 
12634 
117 
116 
127 
120 
131 
117 
128 
138 
120 
112 
119 
127 
125 
122 
138 
112 
119 
126 
118 
115 
124 
124 
120 
121 
118 
132 


= bh 
Oo 
cS 


Saxon—125G 
Sayers Six (Derby) 


Standard Eight—11 


Stearns Knight—SKL5.... 
Stephens Six—92 

Stevens Duryea—E 
Studebaker Light Six 
Studebaker Special Six 


Kissel Custcm Built Six... 
Kline—6-55-K 

La Fayette—E 
Lexington—SF-22 
Lexington—SF-22 
Liberty—D 


RN 


Templar—445 
Tulsa—E-2 
Velie—58 
Wills Sainte Claire—A-6... 
Willys Knight—20 
Winton Six—25 
*4 passenger. 


ARWRARWDAAWDAAARAGONOA 


DEO DP LL PAHHAAASPAIWDLE AP ANAL HD OO 
= 
wx 


MMM MMM MM 
Obh> f PP PERO 


Ambassador R 

American 
Anderson—Series 40-E..... 
Apperson—8-22 
Auburn—6-51 

Beggs Six—20T 
Brewster—02 

Buick Six—22-47 

Buick Six—22-50 

Buick Four—22-37 


EN 


8 ee 
National—Series BB 
Noma—1-D 

Noma—3-C 
-Oakland—6-44 


Oldsmobile—47 
Oldsmobile—43-A......... 
Oldsmobile—46 
Overland Four 
Packard Twin Six 
Packard Single Six 
Paig 

Paige—6-66 
Paterson—22-6-52 
Peerless—56-7 
Peerless—56-7 


RS 
Wee 
te 


tod 


alert arias He ee ee Or 
RENE 


_ 


ton 


—_ 


eS 


Chalmers—35-C 

Chandler 

Chevrolet—490 
Cleveland—40 

Climber—S 

Cole Aero Eight 

Columbia Six—C. C.S.... 
Columbia Six—C. § 
Comet 6—C-53-2 

Crow Elkhart—S-67 
Crawford—22-6-40 
Daniels—8-D 19 
| 
Dixie Flyer—H 

Dodge Brothers 
Dorris—6-80 


— 


_ -_ 
Ra 
IPL EP ALPOIWOKH EHO EEE SS PS Ore Orr Or Crore > 
—° S66 CS N A 
NS) no. wv 


two 


rN 


Porter—46 
Premier—6-D 
Premocar—6-40S 
R. & V. Knight—R 
R. & V. Knight—J 


we 


Rickenbacker 
Roamer—6-54-E (5 pass)... 
Roamer—4-75-E(7 pass)... 


Saxon—125G 

Sayers Six (Glendale) ..... 
Standard 8—11 

Stearns Knight—SKL-4.... 
Stevens Salient Six 

Stevens Duryea—E 
Studebaker Light Six 
Studebaker Special Six 
Studebaker Big Six........ 
Templar 


Pe OT OT © 


Dort—19-T.............. 


Roe ee Co te NO iyi wpserenvyrykE 
wk 


ee a ee Pree Sees 
AROAOPOOANY PRE PENHOOH EE 


Duesenberg Straight Eight. 
Du Pont A 


hohe to 
RO POO 
—- = 
REN 


Falcon Six—S-22.......... 
Falcon Light Four—8-22.. . 
Falcon—4-S.............. 





KH M Kw KR KKK KKK we Ke KKK KKK WM KKK KK ew eM OM 


PROWL E LPL PP CIOL HOLE Hho PES PPO PHP Or 


SRRARANADL 





Franklin—9-B 
Gardner—S 


Grani 


Wills Sainte Claire—A68... 
Willys Knight—20 
Winton Six—25 








SLER SRLS S BRSRVSRSRS SRBSBNUNNRSSASSENBSSLSVSRSVSRAS BRELESSSBRLESSRASSSSSSSs 
WOR A RRS PR RORMOERA ROR POW RAW OR ROOCHHORWONEANAPDOAAED EPO PADOHOHATEA AOL ROHS POPP RWAD 


D2 > 0 D2 DAD HE DAAHAH RP WOAAAAIARAPKHARAAAOAEAAWDWDAAAHANW ES WPLDHHAAGHAAEAI7 HAE HPO 


LOLOL ELH POOL AW L SLD LADO AAA A2NAWAAIRPAAAHW HODEH AWM SO 








i NTIS Co 
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wi dn Sela in 


Sots 


a See BE dee RIE TIC 
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Coupes ! (Coupes (continued) 
, . Ss 1] Name and Model Prices Cyl. H.P. W.B._ Tires 
Name and Model Prices Cyl. H.P. W.B._ Tires 3 . fi * 
; F : R. & V. Knight—J........ 3350 6 29.4 127 32x 4% 
Anderson Series—40-B..... 2450 6 25.4 120 33 x 4 ee ae 9355 6 %.3 120 33x 4 
Apperson—8-22........... 3625 8 =. 33.8 = 1380) 84 x 4% || Reo—-F6B.............. 18995 6 23 120 33x4 
Auburn—6-51............ 2275 6 25.4 121 32 x 4 8 A el RE AE an, Sli 3200 4 28.9 131 32x 4% 
Beggs Six—20T........... 2320 6 25.4 120 33x4 Rickenbacker............. 188 6 23.4 7 32x4 
Buick-Six—22-46.......... 1885 6 27.3 118 33 x 4 Roamer—6-34E.............. 3850 6 29 4 128 32x 4% 
Buick-Six—22-48.......... 2075 6 27.3 124 34 x 414 || Roamer—6-54E (Cabriolet) os 6 as 128 32x 4% 
Buick Four—22-36........ 1295 4 18.2 109 31 x 4 ee OE ee 2400 6 25.4 120 33 x 4% 
Cadillac—61 (Victoria).... 3925 8 31.3 182 33x5 Saxon—125G............. 17995 4 196 112 32x4 
Cadillac—61............. 3925 8 31.38 182 338x5 Sayers Six (Linwood)...... 2795 6 2.4 119 33x4 
Chalmers—35-C.......... 1995 6 25.4 iv 32x4 || Standard Eight—1l....... 3230 8 33.8 127 34x4% 
Sty hckansp ees cae 2295 6 29.4 123 33x 4 , || Stearns Knight—SKL-4.... 310 4 225 12% 34x4% 
Chevrolet—490........... 875 4 21.1 102 30 x 3% || Studebaker Special Six..... 2150 6 2.4 119 33x4% 
Cleveland—40.......... . 1550 6 21.6 W2 32x4 Studebaker Big Six........ 2500 6 36.0 12% 33x 4% 
Cilmber—S...........-.. 3000 6 25.4 126 32x 4% || Stutz—K................ 3990 4 306 130 32x 4% 
Cole Aero Eight—883..... 3385 8 39.2 127 33 x 5 Templar—445..:......... 2785 4 18.2 118 32x 4 
Columbia Six—H......... 1995 6 25.4 115 32x4 Vilas. | 1995 6 23.4 115 33 x 4144 
Columbia Six—H. H...... 2295 6 25.4 I15 32x 4 Vogue—6-55C............ 2785 6 25.4 124 33x4% 
Daniels—8-D-19.......... 6250 8 39.2 132 33 x 5 Vogue—6-66C............ 2885 6 99.4 124 33 x 4% 
Davie—67............... 2595 6 25.4 120 32x4 Wills Sainte Claire—A-68.. 3750 6 33.8 121 32x 4% 
Diste Flyer—H........... 1895 4 196 12 32x4 Willys-Knight............ 2195 4 210 U8 33x4 
Dodge Brothers........... 1585 4 24.0 114 32 x 4 Winton Six—25........... 5950 6 33.8 132 35 x 5 
Dorris—6-80............. 5800 6 38.4 132 33x5 
Dort—l4C............... 1495 4 19.6 108 31x4 ; ; 
Dort—14T............ , 1165 4 19.5 108 31 x 4 Limousines 
Duesenberg Straight Eight. 7800 8 26.5 134 33 x 4 Apperson—S8-22........... 3895 8 33.8 130 34 x 414 
ia lf 3800 4 31.8 124 32 x 414 || Biddle—B-1-B-5.......... 4800 4 22.5 121 32 x 4 
Durant 6—B-22.......... 2250 6 25.4 128 82x 414 || Brewster—02............. 9200 4 2.6 125 32x 4% 
| i eae ae 2165 6 25.4 117 383 x 4 Cole Aero Eight—894..... 5750 8 39.2 127 33 x 5 
CNS Se 1345 4 196 117 33x4 Duesenberg Straight Eight. --- 8 2.5 134 33x5 
a | re 2195 6 23.4 118 383 x 4 Franklin—9-B............ 3800 6 25.4 115 32 x 4 
OS 1345 4 .18.2 108% 32x4 Hudson Super Six (Touring) 2920 6 29.4 126 34x 4% 
Faleon Six—C-22......... 2295 6 234 115 382x4 Hudson Super Six......... 3495 6 24 126 34x4% 
Falcon Light 4—C-22...... 1990 4 156 115 32x4 La Fayette—D........... 5690 8 33.8 182 33x 5 
Falcon Light 4—C-A-22.... aaits 4 15.6 115 32x 4 Lincoln—Suburban........ 6000 8 36.5 136 33 x 5 
iE SS EI 19909 4 15.6 115 32x4 Locomobile—48-7......... 9150 6 48.6 142 35 x 5 
es esi dels Wa mae 2305 6 23.5 115 <32x4 a Oe OE Ee 5300 6 33.7 1386 32x 4% 
Ford—T...... Ais Ga aS 580 4 92.5 100 30 x 314 || McFarlan—TV-158....... 7500 6 48.6 140 33 x 5 
Chnkin—O8 .|..... 3200 6 25.4 115 382 x4 Mercer—5............... 5250 4 22.5 132 33 x 5 
Franklin—9-B (Demi)..... 3200 6 25.4 115 32x 4 I ot ee Bea 5 2785 6 eens 135 33 x 5 
CE eb 1895 6 23.4 116 33 x 414 || Packard Twin Six......... 6650 12 43.2 136 35 x 6 
H. C. S. Series 3.......... 3450 4 21.0 120 82x 4% |] Peerless 56—Series7...... ads 8 450 12% 34x4% 
Handley Knight—B....... 3750 4 27.2 12 38x5 Pierce Arrow—33......... 86388 6 38.4 1388 33x 5 
Hanson—60-C............ 2475 4 25.4 121 33x 4% || Pierce Arrow—33 (French). 8638 6 38.4 188 33x5 
Hatfield—D-42........... 1950 4 19.6 115 32x Stearns Knight—SKL-4.... 4150 4 225 12 34x 4% 
Holmes—Series-4......... 3850 6 29.4 126 34x 41% || Stevens Duryea—E....... 8900 6 31.5 138 33x5 
Hudson Super Six......... 2570 6 29.4 126 34x 4% || Cadillac—6l............. 4957 8 «6031.3 «13820 83 XS 
Hupmobile—RK......... 1835 4 16.9 112 32 x £ Kissel Custom Built Six... . 3775 6 26.4 124 32 x 44% 
GI 2 Teleco d. nk sok 2985 6 25.4 121 32 x 4144 
King 8a 3125 8 28.8 120 32 x 414 Landaulets 
issel Custom Built Six... . 3275 «6©6— 26.4 124 2x 4% 9 : 
Kine-G16K............ 9000 6 24 11 Mxg | Seeeee.--:----s- i a eee oe ee 
: , si Locomobile.............. 9150 6 48.6 142 35x5 
La Fayette—C. Sieceed » bee 5000 8 33.8 132 33 x 5 Pierce Arrow 8638 6 38.4 138 33x 5 
Liberty—D 2 a eee 2085 6 29.4 117 31 x 4 St Kni ht—SKL4. 2 4150 4 29 5 125 34 = 44 
Lincoln 3c EP ORES aE 4950 8 36.5 130 33 x 5 a ee ee 7 
ocomobile—48-7......... 10500 6 48.6 142 ox 5 
Maibohm—B............. 2165 6 23.4 116 32x4 Broughams & Town Cars 
Marmon—34............. 4700 6 33.8 136 32 x 414 || Ambassador—R.... gta 2340 6 31.5 136 33 x 5 
eee re 1385 4 21.0 109 31 x 4 Biddle—B-1-B-5.......... 4346 +t 22.5 121 32 x 4 
MBP ONIN ov cede cence 7500 6 48.6 140 33 x 5 Brewster—O2............. 6000 4 25.6 125 32 x 4% 
Mercer—5............... 4850 4 22.5 132 33 x 5 Daniels Town Br.......... 6800 8 39.2 132 33 x 5 
Mitchell—F-50........... 22900 6 29.4 120 32x4 Daniels Landaulet Br...... 7250 8 39.2 1382 33x5¥ 
| ep ere ae 2075 «4 16.9 1145 33x4 en Pe Oe er ee ny 6 . 25.4 117  33x4 
Moon—6-48.............. 2785 6 25.4 122 32 x 4 Faleon—TC.............. + 12.1 100 27 x 3% 
a ee 2090 6 16.9 127 33 x 4 en a eee + 12.1 100 27 x 34 
i er eee 1645 4 18.2 112 33 x 4 Franklin—9-B............ ee ig 6 25.4 115 32 x 4 
National—Series BB... ... 4140 6 29.4 130 32 x 414 || Haynes—48.............. 3095 12 36.3 132 34x 44% 
Oakland—6-44............ 1685 6 19.0 115 32 x 4 Haynes—75.............. 3395 6 29.4 132 34 x 4% 
J a eS 5200 6 29.4 134 33 x 5 Jordan-Silhouette Brougham 3200 6 26.4 120 32 x 4 
Oldsmobile—47........... 2145 8 265 115 32x4 NS sc maiks 4.04} $cthese 6000 8 36.5 136 33x 5 
Oldsmobile—43-A......... 16445 4 21.8 1145 32x 4 BN iv bb's ches canoes 5300 ; itnes oc: aeeeanee 
Overland Four............ 850 4 18.2 100 30 x 3% || McFarlan—TV157........ 7500 6 48.6 140 33 x 5 
Packard Twin Six......... 6600 12 43.2 1386 35x 5 Moon—6-48.............. 2785 6 #£25.4 122 32x4 
Packard Single Six........ 3125 6 27.3 116 33 x 4% || Paterson—22-6-52......... 2595 6 33.8 120 32 x 4% 
Paige—6-44.............. 1995 6 25.4 119 32 x 4 Pierce Arrow—33......-... 8379 6 38.4 138 33 x 5 
Paige—6-66.............. ; 3100 6 33.8 131 33 x 414 || Roamer—6-54E........... 3950 6 29.4 138 32 x 44% 
Peerless 56—Series-7..... . 3500 8 45.0 125 34 x 4% || Stearns Knight—SKL4.... 4150 4 22.5 125 34x 4% 
Pierce Arrow—33......... 8000 6 38.4 138 33 x 5 Stevens Duryea—E....... 8900 6 56.9 138 33 x 5 
Pilot—6-50............... 3350 6 25.4 126 32 x 44% || Bark—40...... 2... 2.2000 1395 + 18.9 112 32 x 4 
R. & V. Knight—R....... 2650 4 22.5 116 32x4 Kissel Custom Built Six... . 3775 C6 iH“ CDK i DX 4% 
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Mechanical Specifications of 1922 Passenger Cars 


ENGINE 











ELEC- 
LUBRICATION a pal IGNITION TRICAL 
SYSTEM 


F 





MAKE AND MODEL 








Piston Displacement 
Engine Suspension 
Cylinder Shape 
Cylinder Head 
Cylinder Cast 
Piston Material 
Cooling Control 


Wheelbase 








. -16-354x58% 
. {6-345 
Anderson, Series 40. . .. [6-344x4% 


Apperson, Eig’ . .|8-344x5 
Auburn, — Six, 6-51 . 16-344x4% 
Beggs, 20T ..|6-34x4% 


Biddle, B-1, B-5 -. .|4-334x5% 


Brewster, 02 . -|4-4x5% 
Buick, Four, 22-34-37... . 14-334x484 


Buick, Six, 22-44-47. . . [6-334x416 
Buick, " 22-48-50. . . 16-334x414 
Cadillac, 61............ . .|8-344x5% 


Case, X. - .. .|6-344x414 
Chalmers, 35-C. . - . |6-844x4% 
Chalmers, 35-C : 


. .|Hol-Crk. . 
"| Hol-Crk. . 
...| Hol-Crk. . 
..|Hol-Crk. . 
.|Hol-Crk. . 
..|Cir-Spl.... 


..|Hol-Crk. . 
...|Cir-Spl.. . 


..|Cir-Spl... 
...JCir-Spl... 
..|Hol-Crk. . 


..|Hol-Crk. . 
.|Cir-Spl... 


2rn FOOD PK LF HOH SOO 


moo C20909 Gm 62 C209: 


4-316x5 
4-314x5 
. /6-344x5 


. | 4-Blex4 
| 4-BUex5 14 
Own. .|6-3x4%4 


.. -|4-316x5 
-]6-344x5 
../8-344x4% 


.. |6-344x4% |: 
...16-344x5% IF 
. -16-344x5\% 


Crow-Elkhart c.. .|4-B44x5 
Crow-Elkhart....... ; .. 16-344x5 
Cunningham Own. .|8-334x5 


Cunningham......... . .|8-334x5 
on es bd H+ 
. {6-344 x44 


Dixie Flyer 4-216x5 
Dod e Brothers .|4-3%4x44 
.. 6-80 . |6-4x5 


rd 


Cir-Spl.. . 


..|Cir-Spl.. . 
..|Cir-Spl... ..|Stromb. . 


..|Cir-Spl. .. Stromb. . 
..|Cir-Spl... |Stromb.. 
Cir-Spl... ../Johnsn 


o> 


ono ee 


..|Cir-Spl... ..|Stromb.. 
‘ ae ist.. .|Stromb. . 
Cir-Spl... Stromb.. 


a: 2 22a @: om oo: 


; ..|Cir-Spl... ..| Zenith... 
sas P via ...|Cir-Spl...|Gear..|Stromb. . 
‘|Non-Met-G.. Be ..-|Hol-Crk. . ..|Stromb.. 


...-|Non-Met-G.. ind ...|Hol-Crk. . ..|Stromb. . 
..-| Met-Gear.... e we ..|Zenith.. .|Pr 
.|Met-Gear....]/Pump... bio dd ..|Stromb. . 


...-|Met-Gear.... rr ...{Cir-Spl... ..{Stromb. . 
...|Met-Gear.... ad ...|Cir-Spl... ..|Stewart . | V: 
.|Met-Gear.. . . sed ¥ Gear. .|Stromb.. 


Yox5 ...-|Met-Gear.... «ail . .|Cir-Spl... 
. |4-254x414 a ae ..|Cir-Spl. . . 4 cia 
. .|8-274x5 Hol-Crk. . hs ..{Cl-Cirt* 


-.[4-918¢x514 |249.61.... i ~ Cir-Spl...|Gear.. |vac...|S-pt....{E 
‘"la-B%4x414 |200. Kop os -"|Cir-Spl. | |Gear.. : 
1)6-314x414 


‘ «Sx 
14-84x5 
‘ ‘.16-844x4%4 


.. .J6-3Yex44 
- -[4-336x5 
- -[4-33ox5 


exe . Six - -}6-34x5 
-.. 12-D-22 00 - -|4-234x4 
; . 60 . ]}6-344x534 1303 


tx: 2S .. |6-354x5 4 
i PS; . 4-834 x4 
Franklin... a . [6-34 x4 
Frontenac....... 
Gardner. . . <a 
Grant...... Ve . . |6-344x44 


Goodspeed . . Lt ..|4 334x5% 
H.C.S i.. .]4-354x57, 
i... |4-444x44 
.. .|6-34x4% 
-. J 4-3box5 
. .|6-3Yox5-3% 
. ./6-344x5... 
. .16-314x44 |: 
. -|6-3)6x5 p 
.- |4-344x5% 
.../6-384 x44 
-/6-356x4 34 


a 6-3)4x5)4 302 
7 63 gx536 
.. }6-344x414 
" "Automatic, A --- |6-344x5 
134 Own. .|8-34%4 x54 
Abbreviation interpretations on page 80. 


.|4-3 


oww Foe KC BW 
ork OF L OF E BOE 


: > 


...{Cir-Spl.. . 
...|Cir-Spl.. . |Pist.. 
nat ss Praha : 


fa saat ..|\Stromb.. 
...| Met-Gear.... ne: ei a 7 
.|Com-Gear... i bod ae ../Stromb.. 


ie Cir-Spl. a 
..|Cir-Spl... 
...| Hol-Crk. . 


.. |Cir-Spl... 
...] Hol-Crk. . 





—Phoe CFO PALO OP 
Boor 2am aoe aoem :: 


— 


s Cir-Spl... r..|Stromb.. 
.|Hol-Crk. . Rayfld. 


-|Hol-Crk. . _.|Stromb.-. 
..|Hol-Crk.. .. | Tilllot.. . 


..|Hol-Crk. . ..|Marvel. . 
..{Cir-Spl.. . ..|Zenith.., . 
..|Hol-Crk. . ..\Stromb. . 


...]Cir-Spl.. . | Pist.. .)Rayfid. . 
Cir-Spl... ../Stromb..]V 
..|Cir-Spl.. .| Pi Own... 


..|Hol-Crk.. ..|Stromb. . 
Pressre... ..|Stromb. . 
...|Hol-Crk..|Gear. .|Stromb. : 


. .|Hol-Crk. .| Pist.. .|Stromb.. 
..| Hol-Crk. . ..|B&B.... 
../Cir-Spl.. . ../Stromb. . 


...| Hol-Crk. . ..|Rayfid. . 
, ..| Zenith... 
.(Hol-Crk. . ..lJohnsn. . 
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TRANSMISSION RUNNING GEAR BEARINGS 
UNI- 
Cluteh | GEAR- VER- TIRES BRAKES 
SET > rs) 
' eo JOINTS s e 3 z § Ss = S s 
3 Sie«it sie si gis 3 | @ | MAKE AND mopeL 
3 e | lel|#lel sg g\o|% g eli 
s | 2/5 |3/°/S]3 eiBl/2eif le |}&E |Slse}/3B/F)3 
1a lela lzeqgiflElE| El] ae lelalF/E E/E le]alalele 
= z 2 ir i x] oOo - a E « 3 ir a a Pr § 8 o « & Fe 
B-L...|Un W E..| 3 |Fab..../Tim...|/H-B...| F | 4.45 |TA.../Sp....] 32x44 | 32x4¥4 |...... YWE...|Jac...|S-W. ..|Ext Int....|R-W../Roll...|Roll...|R...../R.....|Ambassador.......... RB 
B&B,.|Un W E..| 3 |Met...{|Sal..../S-B....] F | 4.50 |Sp..../Sp....) 32x4 ME: Newons 16K...|War../V-S....|Ext..../Imt....]......]...... bbe aee Ration << iceeac cee esas ° 
B&B..|Un W E..| 3 |Fab..../Sal..../S-B....) 34 | 4.50 |Sp..../Sp....] 33x4 33x4.... VWE...|Gem..|......- Ext....|Int....]R-W..|Ball...|Ball...|R.....]R.....|Anderson..... Series 40 
Own. .|Sep Un...| 3 |Met...JOwn.../S-B....| 44 | 4.25 |Sp..../Sp. 834x416 | 34x414 ]...... 34h... .|Own..|V-S..../Ext....[Int....]R-W../Roll...|Roll...|R....|R... Se 
B&B..|Un W E..| 3 |Met.../Sal..../S-B....] F | 5.00 |TA.../Sp. 32x4 32x44 /Art.../14E...|Jac...|S-W. . .|Ext Tle «odees Ball...|Ball...)R....|R....|Auburn Beauty Six. .6-51 
B&B..|Un W E..| 3 |Met...|S-P..../S-B....| 34 | 4.75 |Sp....|Sp. 33x4 33x4 =| Dis. ..|44E.. .| Dit... .|S-W. . . |Ext BGs ctl desedisvs0cdiGiaeadisc«nddacecactenaddeeaaatas 
War. .|/Un W E..| 4 |Met...|S-P..../S-B. ¥% | 4.50 |Sp....|Sp. 32x4 32x4_ |Art.../14E.../Gem..|S-W.. ./Ext....|Int. R-W../Roll.../Roll...j|R....|R..../Biddle......... B-1, B-5 
Own. .j|Un T T 3 |[Lea....JOwn...jS-B....] F ]...... TT.../TT...] 32x414 | 32x414 |Art.../FC.../Own. ./S-W...|Int. FE ee! Athy) Reel ae OP SS ona duln wnae 
Own../Un W E..| 3 |Met...jOwn.../S-B....) 34 | 4.66 |TT.../TT...] 31x4 31x4 Art... ./14E...|Jac...]S-W...|Ext. Int. ...]R-W../Roll...|Roll...|B...../B.....|/Buick Four... .22, 34, 37 
Own..|Un W E..| 3 |Met...j/Own.../S-B....) 34 | 4.60 |TT.../TT...| 33x4 33x4_ jArt.../FC...|Jac...|S-W.../Ext....|Int. R-W..|Ball...|Ball.. .}B.....|B...../Buick Six. .... 22, 44, 47 
Own. ./Un W E..| 3 |Met...JOwn.../S-B....] 34 | 4.90 JTT.../TT...| 33x414 | 33x4%4 /Art.../FC...JJac.../S-W.../Ext..../Int..../R-W..|Ball.../Ball.../B.....|B.....|Buick Six. .... 33, 48, 50 
Own../Un W E..| 3 |Met.../Tim...|S-B....] F |...... TA...|Sp....] 33x5 |” fe oe |, oe Ee | ee el a eee Re 61 
Own. .]/Un W E..| 3 |Fab..../Col..../S-B. ¥% | 4.66 |Sp..../Sp. 32x414 | 32x414 |Art.../14E...|Jac...|/S-W. . .|/Ext Int. OO. pe” Se eS x 
Own. ./Un W E..} 3 |Met...|Ad...../S-B. 16 | 5.12 |Sp..../Sp. 32x4 32x4 =| Art... .]14E.. .|Own. ./S-W. . . | Ext Int. DPE wcdccccocbeensdibasunas gees wun awe 35-C 
Chalmers......... 35-C 
eae + | Rayer 2 ER Seegehl  g) SAS yO ER ee See) See See! Spee >< wel MC ESA a Champion....... Tourist 
ME iho >.anece . gl teste’ Col... .|/Bev i eee! PERE ees 32x4 32x4 1 RR) a RS A SR aR tetieg JY chviny St 2S ae p 
B&B..|Un W E..} 3 |....... Own...|S-B. VFS. Be... becece 33x4 ee ee ee eee eee eee Ball... /Ball...|R.....]R...../Chandler........... Six 
Own../Un W E..| 3 |Met...JOwn.../S-B....) 4% | 3.66 |TT...|Sp....| 30x3 $0x3% |Art.../14E...|Own..|S-W...]....... | Ee oe Ball...|Roll. |R...../R...../Chevrolet........... 490 
a: Rey | Bettis SG tea: RS so RP eGR ee 33x4 ee ee Oe ee SA ee Cl | OO ee 
B&B..|/Un W E.. Met... |Own S-B....] 4% | 4.45 |Sp.. ..|Sp. 32x4 a WE.. .|CAS. .|V-S....|Ext..../ Ext R-W..}Roll.. .|R&B..|R.....[R.....|/Cleveland........... 40 
3 
B&B..|/Un W E..| 3 |Met...}/Ad..../H-B...] F | 4.00 |Sp..../Sp....] 32x4 i goed 14F...|CAS..|S-W...|I&E...|I@E...|R-W..}...... ee ee ak 
Mun../Un W E..| 3 |....... Ad.....JH-B...]....] 4.75 |Sp..../Sp....] 32x44 | 32x4% |...... WE...|CAS. .|V-S... .JIGE.. jIGE...|R-W..]...... Roll. .1R.....1R.....[Cieer Sim: ......... s 
Nor...|Un W E..| 3 |Met.../Col....J/S-B....] F |...... Sp..../Sp.. 33x5 33x5_—s | Art... ./14E...|Gem..|S-W. . .|Ext....|Int. B-W..iBall...jRoll...pR....]R....iCole............... 
B&B..|Un W E..| 3 |Met.../Tim...|S-B. eee TA...|Sp....| 32x4 32x4_ |...... a....]Gem..|S-W...|Ext Int. Se SR ee a Se Columbia........... 
B&B..|Un W E..| 3 |Met...jCol....|S-B. ,, ee Sp....|Sp....] 33x43 | 383x434 |Art...114B...|Gem..|S-W...|Ext....]Int....IR-W..].... fo... cdc este eee a 6-C53-2 
Bc LOW Bal Sb. -cvcss Tim. ..|S-B. i ee ee ee 32x4 ae ee eS ee eee eee eee Roll...)Roll...)R....'R....)Crawford....... 22. 
B&B..jUn W E..|.../Fab... |Per....j]S-B....) F | 4.25 ]...... Sp....| 33x4 - a a eee Dit...|S-W...|Ext..../Int. Wale haveil. tana .|Crow-Elkhart. . . 
me eee 3 \Fab....)/Per....J]S-B....] F | 4.25 ]...... Sp.. 33x4 33x4 ‘SP eee Dit... |S-W.. .|Ext. Di ccdatesadites sell eens .|Crow-Elkhart. . . 
Own../Un W E..| 4 |Fab..../Tim...|5-B....) F | 4.22 |TA...|Sp.. 33x5 7 a 348...|Gem. .}Wal... ./ Ext ee ee ae ore, ./Cunningham... . 
Own../Un W E..| 4 |Fab..../Tim.../S-B....| F | 4.22 |TA...|Sp.. 33x5 US Pe 34E...|Gem..|Wal... . | Ext. RS Oe OA Ce ee Cunningham........... 
Own. .|/Un W E..|...|Met (ee RR ge 3: RR Saas 33x5 Me Uiceced W4E...|Gem. .|Wal... . |Ext... .|Int. | Sa ie a ee  * errr. D-19 
B&B..|Un W E..} 3 |Met Tim.../S-B....| 34 | 5.99 |Sp..../Sp.. 32x4 OT | ae W4E...|War. .|S-W.. .|Ext. ae AB eee Eee fee ee a a 61-67 
B&B..|Un W E..| 3 |Fab....|Per....J/S-B....) F | 4.75 |TT...|TT...| 32x4 32x4 Art.../84E.../CAS. .|V-S....|Ext. Int....|R-W../Ball...|Roll.. o [Rs «cs Seadedede 
Own. .|Un W E..| 3 |Met.../Own.../S-B....) F | 4.16 |TT... Sp... 32x4 el ae S4E.. .JOwn. .JJ-M.. (ext... (Mb... PW. |. cde ccccchecccecdeccces Dodge Brothers. ........ 
Own..|Un W E..| 3 |Met...|Tim...|S-B....} 34 ]...... Sp....|Sp....] 33x5 33x5{Art...J14E...|Ross. ./V-S..../Ext....)....... R-W..|Ball.../Roll...jR..../R.. a 
Det.../Un W E..| 3 |Met.../Fli.....]S-B....] 84 | 4.45 |TT...|Sp....] 31x4 31x4 -..++-{FC...JJac.../S-W.../Ext....|Int. Cf. Sw a” SS ee rr 19 
Hoo...|Un W E..| 3 |Met...j|Own.. .|S-B.. 3% | 4.75 |TT...|TT...| 30x31 | 30x314 |Wir...|FC...|CAS. .|S-W.. ./Ext....|Int. ee) -pemelt eae) 4 ee | PR 
Own. .|/Un W E..| 3 |Fab....j/Own.../S-B.. Ags 3, a ae 33x5 ee oe” Oe ee ee ee ee ee eee See Duesenberg, Straight. .8 
B-L.../Un W E..| 4 ]....... Col... ./S-B. | hee a ee 32x41 | 32x44 |...... a ae Re Ea, Te ah” ee ee rrr Te 
Own. .|Sep Un...| 3 }....... Ad... ./S-B 3% | 4.30 [Sp..../Sp.. 31x4 3ix4 = | Art.../44E...]War. .|S-W... ./Ext....[Int. ee Sal eee (See Ree Seer -- A-22 
nie Sep Un. OT . < éacce es « oe See eee eee ee”: eee ee Int. R-W..jRoll...}Roll...j|R....{R.. Durant............B-22 
B&B../Un W E..| 3 |Fab....jOwn.../S-B....] 14 | 3.66 |Sp....|Sp....] 32x4 $2x4 | Art...114E8...ICAS. .1S-W. . .[Ext....].......[..-00- RS Se ns) 
B&b..|Un W E..} 3 |Met...|Sal....)S-B. 34 | 4.75 |Sp....|Sp....] 33x4 we. Viewxes YE...|Fos...|S-W...)/Ext....jInt. R-W../Pall...jBall...JR....}R..../Elear.............. K-4 
War. .|Un W E..| 3 |Met...jSal..../S-B. 8% | 4.50 |Sp....|Sp....] 32x4 pe ee W4E...|Gem. .|S-W.. .|Ext..../Int. R-W..}Roll...|Ball...)R....[R....|Elear.............. 7-R 
B&B..\Un W E..| 3 |Met...|Col..../S-B....] 34 ]...... TA...\Sp 33x4 Sa ee Ca....|CAS. ./V-S....jJExt....[Int. R-W..|Ball...|/Ball...|R....)R....}Elgin.............. K-1 
Own..}/Un W E..} 3 |Met Tim. ..|/S-B....} % | 4.66 |Sp. Sp....] 32x4 32x4 Art...]4%4E.../Gem. .|S-W. ../Ext....}Int. foe) A ee Oe ee 
B&B..|/Un W E..| 3 |Met Fii...../S-B....] 14 | 4.88 |Sp....jSp.. 32x4 ES eee 146E.. .|CAS. .|S-W... | Ext | RS ma ALOT RRS Se Falcon Light. ...... Four 
B&B..|Un W E..| 3 |Met...|Fli...../S-B....] 14 | 4.88 |Sp..../Sp....] 32x4 a Sree A ee ee a be ee ee USS cccwaccats 
Own. .|Sep Un. , h agapgegh Own...|S-B.. . i ae Sp..../Sp....] 27x314 | 27x34 |Wir W4E.. .|Own. .|S-W. . .|Int. SM) | So ate a a ges Sa 12-D-22 
......JUn W E..|...|/Met...|Col. S-B.. 1) Se A...|Sp. 32x41% | 32x44 |Dis VE... .|Gem. .|S-W. . . | Ext Int. _ | A SR eg i ee ae 
ae Un WE..|...|Met.../Col....]SB....] 34 |......]TA...|Sp....] 324% | 324% [St....]14E.../Gem. .|S-W.. .|/Ext....{Int....JR-Wopo obec coche cee cdec cee RQMPIS.....ccccucceee¥O 
Own. .|Un W E..| 2 |Met.../Own...|StB....) 14 | 3.63 ITT...}...... pRB ae a a A SS) ae Roll... |R....)R.. Msi céccusace vers T 
B&B..|Sep Un...| 3 |Met...|Own...jS-B....| 44 | 4.35 |Sp....|Sp....] 32x4 32x4_ ‘| Art.../El Own. .|S-W.. .jExt..../Ext....]...... Ball... |Ball...{B..... rr DUNS dv cendedas 9-B 
PT ee oe eee ee ae | ES See Eee Pere 32x4 Se RD NEA BS SPR Baer! Pe, Se) lee el belie l fe Se Sad Ke apr te 
B&B..|Un W E..| 3 |Met.../Eli...../S-B.. 34 | 4.44 {Sp..../Sp....] 32x314 | 32x314 [Art...|44E.../Dit., ./S-W...jExt....}Int....|R-W../Ball.:;./Roll...}R....)R..../Gardner.......... R.T.S 
B&B../Un W E .|Met...|Col..../S-B....] 34 | 4.60 [Sp..../Sp....] 32x4 $2x4 ‘| Art.../44E...|Jac.../V-S....|Ext Int. .../R-W..iBall...(Ball...1R....[R..../Gramt...............2- 
G-L...]Un W E..| 3 |Fab....|Col....|S-B.. 4.00 |TT...|Sp....] 32x414 | 32x41 |Wir...|FC...jJon.../Wal..../Ext....[Int..../R-W..}......]......f....0-f..-ee- ee 
va Un W E..| 3 |Met...j/Own.../S-B.. 34) ...../TT...|/TT...] 32x4% | 32x4% |Wir...|346E...]....../S-W...]Int....jExt. _g Sea Seis Sa eR RE ies 3 
War. ./Un W E..| 3 |Met Tim...|S-B....! 144 | 4.90 ISp..../Sp....! 32x44 | 32x4% |...... Co A SS ae a ee ee ee Dee ee eee Handley-Knight...... B 
B&B..|Un W E..|...]......- Tim. ..|S-B....| 34 | 4.66 |Sp....iSp. 32x4 MR Bat ae OE 8 pee Re a La eee PONG. ccudceccdes 
B&b..\Un W E..| 3 |Met...|Col....]S-B....} 34 | 4.63 jSp....{8p....] 32x4 a ae ee eS ee ee ee Ce Be ee See eee Rai cacceced A-42 
B&b..|Un W E..| 3 |Met...|Own...|S-B....] 8 | 4.60 |TA...|Sp....] 34x4%4 | 34x44 |Art...|14E...WJac...|S-W.../Ext....|Int....]R-W../Ball...|Ball...JR....]R....]}Haynes............. 
B&B..|Un E W..| 3 |Met.../Own.../S-B....| 34 | 4.11 [Sp..../Sp. 33x4 33x4 Art... Jac.../S-W...|Int....|Int....{R-W..jBall...}Ball...jR....]R....|/Haynes............. 
B-L.../Un W E..| 3 |Met.../Tim.../S-B....] 14 ]...... Sp..../Sp....] 34424 | 34x434 /Art.../El..../Gem../S-W.../Ext....jInt....]...... B&R../Roll...j/R....{R....|Holmes........ Series 4 
Own..|/Un W E..| 3 |Met...|Tim...|S-B. ¥% | 4.81 |Sp..../Sp.. 34x41% | 34x4% |Art...)/14E...|Gem. .|S-W. . .|Ext Int. ...]R-W..}Roll...)/Roll...}R....[R....)Hudson...... Super-Six 
Own. ./Un W E..| 3 |Met Own... .|S-B. 3{ | 4.87 |Sp..../Sp. 32x4 32x4 Art...|4E...|Jac...j/S-W...JExt..../Int. A gd RES Roll... /R....)]R....]/Hupmobile........... R 
B&B../Un W E..| 3 ]....... Sal... ./8-B. SOT O70 Pec cclecccss S3x44 | S2x436 St... .134E.. (Own. .).....0.)eocccccheccccesfeseses Ball...jRoll....R....]R....|Jackson............... 
Dt....|Un WE..| 3 |Met...|Tim...|S-B.. ¥ | 4.42 |Sp..../Sp....] 32x4 Se) isaaews YWE...|Gem..|S-W...jExt....jInt....|R-W..|Ball...jRoll.../R....jR... Seecesecuaes MX 
Dt..../Un W E.. 3 |Met...(Tim...|StB....| 4% | 4.80 [Sp....{Sp....| 32434 | 32x44 |...... YWE...\Gem..|S-W. . .|Ext....[Int. ...{R-W..|Ball...)Roll...[R....1R....Uordan............... F 
D.. jUn W E..) 3 |Fab....|Col..../S-B....) Fo} ..... TA...jSp.. 32x4% | 32x44 }...... Re ae ee ee eee 8 Ss eee EST, K 
War. |Un WE..| 3 [Met...j....... aE gg Se Sp..../Sp....] 32x414 | 32x434 [Wir.../14E...|Jac.../S-W.../Ext..../Ext....]R-W..[......f......[...4.-]..00.- Nr 45 
B&B. |Un W E..| 3 |Fab....|S-P..../S-B. \% | 4.75 |Sp....|/Sp....] 33x4 33x4 =| Art.../34E...|/Woh../S-W...|Ext..../Int....|R-W. ./Ball...[Roll...)R....|R..../Kline Kar....... 6-55-K 
B&B..|Un W E..| 3 |Fab....|Sal... .|S-B. 3% | 4.50 |Sp..../Sp....] 324 $2x4 =| Art...|/}4E.../Gem. ./S-W. . ./Ext....jInt....]R-W..}......}......]....--]--.--- Kurtz, Automatic..... . A 
Own. .|Un W E..| 3 (Met... .|Own...'S-B. at RD in OO, CAE 33x5 Art. ..U4E...lOwn. ."Wal....JExt....{Int....[...... Roll. .jRoll...jR....|R....|Lafayette........... 134 
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Mechanical Specifications of 1922 Passenger Cars 








ENGINE 





LUBRICATION ae IGNITION 
MAKE AND MODEL 








Piston Displacement 





Engine Suspension 
Cylinder Shape 
Cylinder Head 
Piston Material 
Camshaft Drive 
Cooling Control 


Cylinder Cast 
Carbureter 
Make 











|Voltage 





© 
ae 


: . |6-334x5% |: 
Lexington ‘ B04 6-314x49 
Lexington y 3.. [6-314 x4) 


5 
S 


eee ..|Hol-Crk... ..|Rayfid. .|Vac... .|Deleo. . 
..|Non-Met-G., . ...|Ther.. .|Hol-Crk. . .. |Rayfid. .|Vac.. . ir. .|Conn... 
I....|Non-Met-G. . sai .. .|Hol-Crk. . ..|Rayfid. . = ir. .|Conn... 


Om 
_— 


6-3)4x5 
3-336x5 
5-41 ex5l6 


6-3Y4x4'4 
. [6334x544 
Maxwell | 10 . 44-35 54x44 





Met-Gear... . —_ Pressre. . . ..|Stromb.. = ir. .|Wagnr. 
.. {Chain bas ...|Hol-Crk.. ..|Stromb.. sexs ir.. .| Delco. . 
.|Non-Net-G. . hk oes .. |B&B....|Pr....|D-pt....|Berlg. . 


....|Met-Gear.... — ...|Cir-Spl...|Pist.. .|Tillot. .. ke ir*. |At-K... 
.|Non-Met-G.. a ..|Hol-Crk. . ..|Stromb.. 
i ; Eagle... 


mw RWW KWOK 


QaaID AOS 


MacFarlan........ =~ * : i$ m 
Seri 3% 


1 Oo 


..{Stromb.. 


.|Zenith. . . 
: ...]Stromb. . 
.|Met-Gear.. . . —e .. .|Cir-Spl... .|Stromb. . | V: 


Met-Gear.... mys ... |Hol-Crk. . 
.|Met-Gear.... aes ...|Hol-Crk. . 
i . ...|Hol-Crk. . 


...|Non-Met-G.. id ...|Pressre... ..|Stromb. . 
1 : Cir-Spl... ..|Marvel.. 
Cir-Spl.. . ..| Marvel. . 


Cir-Spl. .. .|Schebl.. . 
.|Hol-Crk. . .|Rayfid. . 
. |Hol-Crk. . .|Claudl. . 


..| Hol-Crk. ..|Zenith.. . 
..|Cir-Spl. . . .|\Zenith. . 
..|Hol-Crk. . .|Marvel. . 


‘4 . .|Pressre... ..|Rayfid. . 
Met-Gear... . ed .../Cir-Spl.. . ..|Zenith... 
SCom-Gear.. . ie ...|Hol-Crk. .. |B&B.... 


.|Non-Met-G. . so . .|Hol-Crk. . ..|Johnsn. . 
T i Cir-Spl... Tillot... 
..|Hol-Crk. . ..JOwn.... 


.|Hol-Crk. . .|Own. . 
..|Cir-Spl. . . ...|Stromb. . 
.-|Hol-Crk. . ..|Rayfid. . 


..|Cir-Spl. .. ..|Rayfid. . 
Hol-Crk. . ..|/Stromb. . 
..|Hol-Crk. . ..|Stromb. . 


Non-Met-G... _..}None...|Hol-Crk..|Gear..|B&B.... 
..+|Met-Gear.... cod .» |Cir-Spl. ..|Pist.. .|Carter.. . 
.|Com-Gear. . a . .|Cir- Spl... Stromb. . 


Monroe. . .S- ei? - 


me 


34x54 |! 
3\4x5 
3 
3 


[oO OR CO ORO BROOD NE 
: —- - r 


[ CODD WW Ome 


Y4yx5... 


.. /4-334x5 
. .|6-314x54 
.16-314x4% 


6-334x51% |! 
1-316x5... 
§-2'8(6x434 


§-354x514 
4-3116x5142 
8-274x43%4 


3-274x4% |3 
1-33 ¢x4 
5-334x414 


12-3x5 
16-34 x5 
-|6-334x5 


..|6-314x5 
‘ 6-3/4x4'4 
-16- 3%, Arde 


[8-344 x5 


..|4-BM4x5 
6-314x414 


Re pain 
GOR 222 222 2c: 








me mee 
AaDaD onom 


Ooo fo: oo 


6 
6 
4 
| 6 
| 6 
4 
4 
L 4 
6 
6 
6 
6 
6 
1 


www www Wwe o- wo wRae www ww: 


./6-4x5%4 
-/6-344x5 
4436x634 


...|Met-Gear... . bok ...|Pressre. .. ee 
.|Met-Gear... . sas ...|Cir-Spl... .. | Tillot... 
j .|Zenith.. . 


em DD on > 


+ Oe 


. .|6-334x5% |295 
mA 6314x414 
-|6-314x5 


4-334x5 
- .|6-B54x5%4 |) 
-|4-3% x5... 


6-344x4% | 25 
-]6-3%6x5 
14-44 x5 


. -/6-344x434 
.-|4-444x6 3 ihe 
.16-344x5% 303.1]...|L 


Rock Falls. . .«- 16-334x5 = [331.4 
Rolls-Royce. ai ee Pt mis) 453.3 
R : 


..|Johnsn. . 
..|Cir-Spl.. . ..|Stromb. . 
..|Cir-Spl. .. ..|Stromb.. 


Zenith... 
Stromb.. 
..|Stromb. ./V 


—ae 


""|Stromb.. 


..|Stromb. . 


Seno 22> oo: : 


.. .|Stromb.. 


.|Hol-Crk. . ..|Rayfid. . bee Bosch. . 
Hol-Crk. . eS i Own... 
..|Cir-Spl... ..|Zenith... hiya Conn... 
..|Stromb.. - ir*..|Wagnr. 
..|Stromb.. He ir. .|Delco. . 
..|Zenith.. . sol ir* .|Aut-L.. 
..|Zenith.. . ‘ae wa ee 
..|Stromb..|Vac... ir.. .|At-K... 
.|Rayfield. &. ir...) At-K... 
..| Tillot. san ir. .}Conn... 
-.|Stromb.. we ir.. .|Berlg... 
..{Stromb. . 
—_. 

B&B.... 


° = 
+ SOoOnoooooaowma 


— 


Studebaker Special. . 
4 * 

: |Stromb. . 

..|/Stromb.. 
..|Zenith... 
..|/Stromb.. 
Cir-Spl... ..|Stromb.. 
Cir-Spl... 


+ OP PROBDONWOROKRAR|DWH oOWnD FOOD a> 


| COCOm Mm OD OI CO DOOD MOD WWCIEIES: Co 


C-48 ; q 
Wills wtalnte Claire. A-68 4 26! ee. we ded bot .e . ...|Hol-Crk. . 
Willys-Knight........20 : : | er een Ther.... Cir-Spl... 
Winther Six 61 5 1 ..|Cir-Spl.. . 
Winton Six..........95 29 |Own |§-234% e414 * 


Abbreviation interpretations on page 80. 
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Mechanical Specifications of 1922 Passenger Cars 
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RUNNING GEAR 


| seaainas | 


































































































































































UNI- i 
Clutch) GEAR- VER- Se TIRES sig | 
° = Cs 
JOINTS| | caine s\2 
oe « (ft 2 | Fie $ | 8 _ | =} MAKE AND MODEL 
2 : 2 $s Ka 5 Co 3 Fy Ss ° | 
5 eef/z/S /2/e/%/|2 e/§ B 2| 2 
o 3 - a 3 3 ~ 3 = ~o® 3 
s 3 is} £8) 3 | 2 |si2)/2)2) € 3 5/3 = E32 | 32 
= | Kl Lal! « iz 4 a ps a ry c a a ui rae > | (eae 
veaen Un W G.-1 81... 2 Peete. thy TT...| 32x4% | 32x4% Gem..|.......|Int.. ended eiinensececnase 
Ans... WE..| 3 |Fab..../Own.../S-B.... £ Sp....| 32x4% | 32x4% |! A OS a a Ae Ge! Ee Gees ioe Lexington. .........T-22 
Ans...|Un WE..| 3 |Fab....|Own.../S-B... 32x4 32x4 J & ae — Se ee re Lexington. ...... $ T-22 
B&B..|Sep Un...|.../Met...|Tim. . ./S-B... ...| 31x4 31x4 aS ee a ee EO As ae. eee 0 a ae 10-D 
Own..|/Un W E..} 3 |Met Tim...|S-B... |} 33x5 33x5 > 1 SN eee | ee Oe ied Be i ae I asl aa ccesheash 
Own. .|Sep Un...| 4 |Met a 35x5 35x5 .}Own. .|S-W.. .|Ext Locomobile.......... 48 
B&B..|Un W E..| 3 |Fab. 3-B.. 32x4 32x4 .| Dit SW... .|/Ext es B 
Own. .|/Un T T..} 3 |Met 3-B.. 32x44 | 32x44 Own. ./V-S..../Ext Marmon. 34 
Own. .|Un W E..| 3 j....... ere 31x4 3x4 ee ee a ee Pe, ek ee Maxwell 
B&B. .|Sep Un...) 3 |Met 33x5 2 eee OS eee S-W.../Ext MacFarlan......... TY. 
Own. .|Sep Un...| 4 |Met 32x44 | 32x44 Gem. .|S-W.. .|Int Mercer. . .Series 5 
B&B..|Un W E..} 3 |Fab. 32x4 32x4 Gem. .|S-W Ext ME Svekacsuanacat 
B&B..|Sep Un...} 4 |Met ‘ 32x41% | 32x44 Gem. .|S-W Int So tonnaes 
B&B..|Un TT...| 3 |Met 4.42 33x4 33x4 Own. .|S-W Ext ee F-50 
B&B..}Un TT...} 3 |Met 4.42 33x4 33x4 Own. .|S-W Ext Mitchell........... -50 
Own. .|/Un W E..| 3 |Met 5.30 32x3% | 32x3% |Art...|...... CAS. .|S-W Ext Monroe... .S-9-10-11-12 
B&B..|Un WE Met 4.66 32x4 32x4 A | ee Se ee” 2 ee Bie a ee SN bacéccccenes 
2 ae Met 4.45 32x4% | 32x4% Ce ae ee eee a Bee a ee MN San tates aac: 6-75 
B-L...}Un W E..| 4 |Met. 4.80 33x5 33x5 Gem. .|S-W ee Of ee eR ose) See Murray-Mac....... 70-T 
B&B..|Un W E..| 3 |....... 4.50 33x4 33x4 SS |) a are I as ctaadie seas 
B&B..|/Un W E..| 3 |....... 4.50 34x44 | 34x44 Gem..|S-W...}....... DIG a. dt caden athe oe 
B&B..j|Un W E..| 3 |....... 4.50 33x4 33x4 | ee Pee eel OE SC ee 
B&B..|Un W E..} 3 |Met 4.08 32x44 | 32x44 ..-|War. .{S-W.../Ext.... — Re Series BB 
B&B..|Un W E..} 3 |Met 4.45 32x44 | 32x44 SS | lL ee ee ee S| ee SA ee 
B&B..|Un W E..| 3 |Fab. 32x4% | 32x1% NT co Be a sR acc EUICrs acs Bateaceod lecacctlaecwes Bleue dlleeceds BN is titan oe wa 
B&B..|Un W E..| 3 |Met. 5. 32x3% | 32x3% SS ae) a ee ee A ee eee enol eee Norwalk, 4-30....... KS 
Own. .|Un W E..| 3 |Met. | 4. 32x4 32x4 ee ee a ee ee ee SS eee 
B-L...}Un W E..| 3 |Met 4.00 33x5 33x5 -|Gem. .|S-W.. .|Ext.... oo tai. cam eae Six 
B&B..|/Un W E..| 3 | Met. 4.66 ...| 32x4 32x4 -.-jdac.../S-W.../Ext..../Int..../R-W../B&R..|Roll.../B.....)B..... Oldsmobile......... 
Own. .|Un W E..} 3 |Met 4.93 .| 338x444 | 33x44 .-jJac.../S-W.. ./Ext.... .|Oldsmobile.......... 46 
B&B..|Un W E..| 3 |Met 5.10 .| 32x4 32x4 .-|Jac.../S-W. ../Ext...../Int....|R-W../B&R../Roll.../B...../B..... Oldsmobile.......... 47 
Own. .|Un W E..| 3 |...... 4.50 |§ 30x3% | 30x3% — i 2 oe .|Overland............ 
Own..|Un W E..| 3 |Fab. 4.30 33x4% | 33x44 |! .|Own. .|S-W.. .jExt.... .|Packard...... Single Six 
Own../Un W E..| 3 |Met 4.36 35x5 35x5 .JOwn. .|Wal... .|Ext.... ..|Packard....... Twin Six 
B&B..|Un W E..| 3 |Met. 4.75 32x4 32x4 .-. ac... |S-W...jExt.... . Ser 
B&B..|Un W E..| 3 |Met. 4.55 32x44 | 32x44 ..\Jac.../S-W.../Ext.... ey 6-66 
B&B..|Un W E..| 3 |Met. 4.90 33x4 33x4 Se! A eee v Pan American... ... 6-55 
Dt Un W E..|...|Fab.. 4.88 32x4 32x4 ..-|Gem../S-W.../Int.... ¥ LE 1822 
B&B..|Un W E..| 3 |Met. 4.50 32x4% | 32x4% .jJac...|S-W...|Ext.... i Paterson........ 22-6-52 
Own..|/Un W E..| 3 |Met. 4. p 34x44 | 34x414 -|Gem..|V-S....|Ext.... Peerless... .56 Series 7P 
B&B,.|Un W E..| 3 |Fab. p....| 32x3% | 32x3% ».-|Dit...|S-W.. .|Ext.... UN oie. o.4 2 « 
B&B../Un W E..|...|Fab, p....| 32x4 | 32x4 -|Lav.. .|S-W...|Ext....[Int....[R-W..].. 2c. deceeeefeeecesfeee ees Piedmont.......... 6-40 
Own. .|Sep Un...) 3 |Met. 33x5 33x5 Own. .|Wal.. . . |Ext .|Pierce Arrow. ....... 33 
B&B..|Un W E..| 3 |Met 32x44 | 32x4% Dit...|S-W.. ./Ext sit acnscinsteani 6-50 
Own. .jAmid. . , 4 ae 35x5 35x5 Own. .|S-W...}....... BR a 46 
B&B..|Un W E..| 3 |Met 32x414 | 32x44 Own. .|S-W. . ./Ext....jInt....|R-W../Ball...]......)......[...... | a 6-D 
B&B..|Un W E Met 32x4 32x4 3 ree ee A ER! eR Re eel GR | 
B&B..j/Un W E..} 3 |Fab 32x4 32x4 RAS» a0 Racacshs dncunalcacage tt aceosh tess. ie oe cihaewes Sa chee nase: A6-60 
B&B..j/Un W E..} 3 j....... 32x4 32x4 eS Aa 4 Ethpe A-22-4 
M&E.|Un W E..| 3 |....... 33x44 | 33x44 1 RE ee et) A Be, ed ee -22-6 
B&B..|Un W E..| 3 |Met. 32x4 32x4 Jac...|S-W.. ./Ext R a v Knight........ R 
B&B..|Un W E..| 3 |Met. % 32x41% | 32x4% | ..\Jac...|/S-W. . | Ext ~ L V Knight... ... XXJ 
Own. .|Sep Un a % -| 33x4 33x4 eC ecRcasced SE ea lf ll eee Ma 
B-L.../Un W E..| 4 | Met. 34 32x4% | 32x4% -|Gem. .|S-W. . .|/Ext. eas Pe Ae “arp es 
Own. .}Un W E..| 3 | Met. % 32x4 32x4 Pee 2 RR, RE OR ee Ae een on ee Rickenbacker AA 
L...]Un W E..| 4 |Fab.. 4 32x41% | 32x4% Jac ao ee, SRE RA Ad Ma wsccaes 4-75-E 
B&B..|Un W E..}| 3 |Fab. inp 32x4% | 32x44 Jac S-W.../Ext Roamer......... 6-54-E 
B&B..|Un W E..| 3 |Met. ok 35x5 35x5 Gem. .|S-W. . .|Ext Rock Falls........... 14 
Own. .|Sep Un...| 4 |Met | F 33x5 | 33x5 Own. .|Wal... .|Int Rolls-Royce............ 
Ful...]Un W E..| 3 |Met. .F 32x4 32x4 2 tA AR ORE a eral Sail Rael ed jedi ., 1S A-22 
Det...]Un W E..| 3 | Met. | % 32x4 ER ERR) Sera ee CAS. .|/S-W. . .|Ext tag taiee as 125G 
B&B..|Un W E..| 3 |Met. 1% 33x4 |: 33x4 Lav...|S-W.. ./Ext a cen ins 
B&B..|Un W E..| 3 !.... F 31x4 31x4 Dit J]: Re eee ee! See Ge pe isd cus os 6 con: 
B&B..|Un W E..| 3 |Met 4 34x41 | 34x414 Own. ./S-W. . .|Ext Standard Ejight....... 11 
B&B..|Un W E..| 3 | Met 1g 33x4 33x4 Gem. .|S-W. . ./Ext Stanwood.......... 
Own. .|/Un W E..| 3 |Fab.. % 34x414 | 34x44 Own../V-S..../Ext Sete Knight. . “SKL4 
B&B..|Un W E..| 3 | Met. 4% 33x41 | 33x44 CAS.“ |S-W.. .|Ext A aeglaiaap 
Own. ./Un W E..| 3 | Met.. F 35x5 35x5 i ae a a: ee eS Re iy xe pe Stevene Duryea eee 
Own..|Amid....} 3 |Fab % 32x4 32x4 = ee S|. RS A Sse) carey, 4a eee Studebaker... Light Six 
Own..|Amid....| 3 |Met 32x4 | 32x4 Own..|....... a ee a i ae Bae), Studebaker. . Special Six 
Own. .|Amid....} 3 |Met 33x44 | 33x44 ee Re | Ee aaa eee eis Studebaker... .. Big - 
ar. .1/Un W E..| 3 | Met. 32x414 | 32x414 Gem. .|S-W. . .|Int Sheets aded xan: 
B&B..|Un W E..| 3 |Fab.. 32x4 32x4 ABA | Se ee BSE eo a Poe) ee 1 Leaeoepaaet 
B&B../Un W E..|...|Met 33x4 33x4 cath]: ee Ee ae oe Sel ae Bae Tulsa... .E-1-2-3 
Doo...|Un W E..| 3 |Met 32x4 32x4 Gem. .|S-W. . ./Ext Rena ad onceuk 5 
B&B..|/Un W E..| 3 |....... 33x41 | 33x41¢ Gem. .|S-W.. geet. 
B&B..j/Un W E..| 3 |....... 33x4 33x4 Gem. ./S-W.. .. . Saag 24 
B&B../Un W E..| 3 |Fab. 32x4 32x4 De SE | Se ee ee ae Seal Pe aap? eS 6-55 
B&B..|Un WE..| 3 |....... 32x4 | 32x4 Gem. .|S-W...|.......[....+.c1..0+)/B@R.. [Roll UR. Sh Westeott.... Be A-44 
War..|Un WE..| 3 ]....... 32x44 | 32x41 Gem. .|V-S. Westcott.......... 
Own. .|Un W E..| 3 |Met 32x414 | 32x44 POD. FUE... 1D. ch IOs «PCC R coe, Boies cle cesulaacens = Saint — = 
Own. ./Un WE..|...|....... 33x4_ | 33x4 Own. .|S-W Knight. 
War. ./Un W E..| 3 |Met. 32nd} 32x44 Lav...|S-W...|Ext..../Ext....}....../B&R..|Roll.../R...../R.....|Winther......... “Scat 
Cn detains 1A Ax? Ae 












































Mer ee 




















Abbreviations 


for Passenger 


Car Specifications on 


Preceding Pages 








ENGINE 


Engine Make 

H- Herschell Spiliman 
Con—Continental 
Gry—Grey 
Lyc—Lycoming 

Su Supreme 
Fal—Falls 

Due— Duesenberg 
Bea— Beaver 
Ans—Ansted 

Wis— Winsconsin 
Wal—Walker 
Wei—Weidely 
Knt—Knight 

D-L— Dort-Lycoming 
Nor—Northway 
Bud—Buda 
R-D—Rochester- Duesenberg 
Ignition Make 
Conn—Connecticut 
At-K—Atwater Kent 
West—Westinghouse 
Dynet—Dyneto 
Aut-L—Auto-Lite 
Wagnr—Wagner 
Split—Splitdorf 
Berlg— Berling 
Philb—Philburn 
N.E.—North East 
Eisem—Eisemann 
Cylinder Shape 
H—Head 

L—At side 

S—Sleeve 

Li—At side and head 
T—Opposite 
Ho—Horizontal 
Camshaft Drive 
Met-Gear— Metal Gear 
Com-Gear—Combination 


Gear 
Non-Met-G—Non- Metal 
Gear 
Cooling Control 
Ther—Thermostat 
Shut—Shutter 
T&S—Thermostat and 
Shutter 
Oil Pump Type 
Eccn— Eccentric 
Pist—Piston 
Fuel Feed 
Vac—Vacuum 
Pr—Pressure 
Gra—Gravity 
Ignition Control 
Auto—Automatic 
tt—Also Automatic 
Generator Make 
Same as IGNITON MAKE 
including: 
G&D—Gray & Davis 
L-Nev—Leece-Neville 
Cylinder Head 
_ Det—Detachable 
Int—Integral 
Piston Material 
CI—Cast Iron 
Al—Aluminum 
Cooling 
Ther—Thermo-Siphon 
Lubrication System 
Hol-Crk—Hollow Crankshaft 
Cir-Spl—Circulating Splash 
Pressre—Pressure 
Carburetor Make 
Stromg—Stromberg 
Schebl—Schebler 
Rayfld— Rayfield 
Bw al age | 
B&B—Ball & Ba 
Johnsn—Johnson 
ClaudI—Claudel 
Yale&T—Yale & Town 
Ignition + ope 
D-pt—Double Point 
S-pt—Single Point 
**—Also Double Point 
*—Also Single Point 
Cl-Cir—Closed Circuit 
Op-Cir—Open Circuit 


TRANSMISSION 
Clutch Type 
D-D—Dry Disk 
Con—Cone 
Pla—Plate 
D-M—Disk Multiple 


D-O—Disk in Oil 
C-O—Cone in Oil 
Rear Axle Make 
Tim—Timkin 
Sal—Salisbury 
S-P—Stan-Par 
Col—Columbia 
Ad—Adams 
Per—Peru 
Fli—Flint 
W-M—Weston Mott 
StP—Standard Parts 
Spa—Spacke 
U.S.—U. S. Axle Co. 
Clutch Make . 
B-L— Brown-Lipe 
B&B—Borg & Beck 
War—Warner 
Mun— Muncie 
Nor— Northway 
G-L—Grant Lees 
Det— Detlaff 

Hoo— Hoosier 

Dt— Detroit 
Ans—Ansted 
M&E—Merchant & Evans 
Ful—Fuller 

Doo— Dooley 

Final Drive 
H-B—Helical Bevel 
S-B—Spiral Bevel 
Bev— Bevel 
StB—Straight Bevel 
Propulsion Taken 
Sp—Springs 
TT—Torque Tube 
RR—Radius Rods 
Gearset Location 
Un W E—Unit with Engine 
Sep Un—Separate Unit 
Un TT—Unit with Torque 


Tube ! 
Amid—Amidships 
Universal Joints 
Fab—Fabric 
Met— Metal 
Lea—Leather 
Rear Axle Type 
F—Floating 
%— % Floating 
l6—Semi-Floating 
Torque Taken 
TA—Torque Arm 
Sp—Springs 
TT—Torque Tube 


RUNNING GEAR 
Wheels 
Art—Artillery 
Dis—Disk 
Wir—Wire 
St—Steel 
Speedometer Make 
S-W—Stewart-Warner 
Van—Van Sicklen 
Wal—Waltham 
J-M—Johns-Manville 
Rear Springs 
%E—Semi-Elliptic 
34 E—Three-quarter Elliptic 
FC—Floating Cantilever 
Pi—Platform 
Ca—Cantilever 
T 4%—Transverse, SemiElliptic 
El— Elliptic 
FuC—Full Cantilever 
Steering Gear Make 
Jac—Jacox 
War—Warner 
Gem—Gemmer 
Dit—Ditweiler 
Jon—Jones 
Lav—Lavine 
Fos—Foster 
Woh—Wohlrab 
Day—Dayton 


BRAKES 
Service 


Ext—External 

Int—Internal 

1&E—Internal and External 

Emergency 

Int—Internal 

I&E—Internal and External 

Location 

R-W—Rear Wheel 
BEARINGS 

Roll—Roller 

B&R—Ball and Roller 
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‘H ‘dW 
“BIN [2us0N—poods 


35 | $185 | $220 


70 





(*sqj) Aydury yyGj0 





180 
385 





("syb) 
Ayovdeg yuvy 110 


3 
3 300 
327 
Starting System 


K—Kick 


P—Pedal 
H—Hand Crank 





("sje6) 
Ayovdeg yuey sey 


3% 


3 
284 
3% 





edA) pue soquny 


—seyeig 


1-Ext 
1-Int 
1-Ext 





weyshs Gurybi4 


Own Gen} 1-Int. . . 


Exi Bat {1-Intt 


Exi Bat |1-Extt 


Own Gen}1-Int. . . 


ExtBat |1-Extt 


.|1-Ext... 
1-Int 





weysks Guiyeys 


K |OwnGen j1-Est... 


K |Split 
K {Split.... 
K {Split 








AND WHEELS 


c 
2 


FRAM 


punouy eaoqy 
@IPpeg 40 1yH}oH4 


28 


3044 | K 


30% | K 


Front Forks Type 
Hel—Helical Spring 
Leaf—Leaf Spring 


Clutch Type 
D-D—Dry Disk 


O-D—Oil Disk 


29 
28 





S|eped 40 @AISN|aXy 
equesee|) peoy 


44% 
5 
5% | 32 





("U}) @2IS—SOdL 


26x3 


27x3% 
26x3 
28x3 
28x3 
28x3 
28x3 
28x3 
28x3 
26x24 





edAy Sys04 Ju0I4 


Hel..... 


_ ee 


Leaf 
Leaf 
Leaf... 
Es i's 
Leaf 
Leaf 
Leaf 
Hel 





edkj owes 


- 6 


Springs 





aseqiaoym 


5314 |Dia..... 


60 Loop.... 


60 Loop... .| Hi 


Crad.. 

54 Loop... .|Leaf.... 
Frame Type 
Crad—Cradle 
Dia— Diamond 
Keys— Keystone 
L&CS—Loop and Cradle 


591% |L&CS... 


56 
56 
56 
56 
53 


6034 |Loop. 
ee 
Dia 
Dia 
Dia 
Keys. 


60 





TRANSMISSION 


@Aug [eul4 





adh} yong 


.|Chain... 


ar’ 
.|D-D. .|Chain... 


.|D-D. .|Belt.... 





edAy seer 


peeds ebury9 





GEAR RATIO 


pag 


.....-}Pos.. .J0-D 
4.1 |Prog. .|D-D-..|Chain... 


5.0 |Prog..|O-D. .|Chain... 
4.3 |Prog..|D-D. .jChain... 


4.3 |Prog..|D-D. .|Chain... 


.|Hub. .|/D-D. .|Chain...| 56 


3.4 |Prog..jO-D. .|Chain.. 
4.8 |Prog..jO-D. .|Chain 
4.2 |Prog..|D-D. .|Chain... 
4.8 |Prog..|O-D. .|Chain... 
.|Hub. .|D-D. .|Chain... 
.|D-G..}0-D. .|Chain... 
Hub—2-Speed Hub 
Pos—Positive Clutch 


Fric—Friction 
Prog— Progressive Sliding 


Plan— Planetary 
Slid—Sliding 





puz 


8.3 


6.5 
6.5 


5.6 
7.6 
6.6 
7.5 





SL 





12.9 


9.7 


9.7 


7.5* 
12.0 
10.5 
11.9 











POWER PLANT 


‘d‘H“xeW 


17 


18 
18 





eye uoluby 


.|Bosch. . . 
Bring 


Bosch... 
Bosch 


Simms. 





Size 


Carbureter 
Make and 


Scheb-... 
Scheb-1... 


Scheb-114 .|Own 


Change Speed Gear Type 
D-G—Direct Gear 


or Carter 

Scheb-114.|Split.... 

or Carter 
Carbureter 
Scheb—Schebler 
B.V.B— 


Zen-1..... 





edAy uoNeaIqQN > 


.|Scheb-14./Split.. . 


.[Scheb-.... 
Scheb- 


Gasoline Zen—Zenith 





edky a949 


2 |0&G.... 
4 (Spl..... 


i. See 


2 |Force 
2 |Force. . 
d Force 


4 |Force. .. 
4 |SpF 
4 |SpF..... 





quoweoe|ds}q UOys}q 


16.3 
61.0 


90.0 


74.0 


80.4 
36.3 
60.8 
31.1 
31.1 





CYLINDERS 


Spl—Splash 
SpF—Splash an 
Ignition Make 
Eisem—Eisemann 


Lubrication Type 
O&G— Mix Oil with 


Vee 
Vert.... 
Vert... 
Vee 








.|2-3714x3 14 |Vee..... 


[4-214 x3leiVert. ... 


.|1-214x234 
° 








NAME AND MODEL 





. -1922|1-234x284 jVert.... 


..G]1-2 x13 |Vert.... 


-Davidson........... 


Hi 


. -16-4C]1-314x414 |Vert..... 
-16-4B} 1-344x334 |Vert.... 


Iver-Johnson......... 


. Chief]2-314x3%g)Vee..... 


. Scout}2-234x3l% |Vee..... 
. Standard] 2-314x 3g) Vee... .. 
. -16-7CTS|2-314x3%4 |Vee..... 
eee -16-7]2-344x3%4 


. .16-4CTS}1-3)4x334 


* "Standard 22T}2-334x4 


Reading 


ABBREVIATION 


*Reverse—5 .87 
+Optional. 





Iver-Johnson... . . 
Iver-Johnson 
Nera Car... .. 
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Specifications of 1922 Farm Lighting Plants 








































































































PLANT ENGINE GENERATOR BATTER Y 
Q 
§ 2 z 2 
NAME AND MODEL c b = « : 
Ss 3 |s ™ z 3 c a 3 ? ‘ 22 23 = Ky 
2 | ise | 3 Blais) 12 (21a 1B ie & 
© 212 lst | £8 seieeita| & | = | 2125 | 33 33 
# {2/5/52} 5% | os] ethe|/El € | € | | 4s | 38 | 22 
S$ |5/2|2 58} 2 e|/rser|/2] & cs |2@|/2e | 25 | & |sé 
I apikickscncsus 32 Dir...|No Yes...|Unit. .|1-234x314 |G...... Elec. .|Mag..| 2000 g* < sh Water..... 1 2-Shunt... g«~ 190 No... 
—Ball... is 
Cushman, No. 15........... 32 Bit.../Yes...|/No.../Unit. .|1-4x4 G.. Cent../Bat...| 800 |2-Dir Cst../Water..... 1 2-Comp...|2-Brnz....Jopt....... Yes 
A ee? 32 ee OS a eae AER FE Br ATR Ee eien 9 ea res 2-Shunt...}2-Brnz....jopt.......}...... 
| mag ee ag cn hud es 32 a Pe Oe) er eer ee rere Sepak oe See! Gee 
2 (ENGR 16 ae Unit. .}1-234x3 {Gor K..|Eles..|Bat...):.....].......... Mh cexdadivocees | | BA pee ages No. 
ME Careuscaseceas 32 . See OSae Peee Unit. .]1-214x3. |G or K..|Elec. .|/Bat...]......].......... oe ee '2. 3S) RES SeeaneTS No. 
MME Gvie'sxévucese avs 32 a a ee Unit. .|1-214x3...|/G or K..|Elec. ./Bat...]......].......... | ee Se 5. we ee See No. 

3 eee 32 | A Pe Unit. .!1-214x3 oS SSS Seay eigeiadhaaeadd yh Sa eee No. 

_< Gee 32 Se SE ee Unit. .]1-214x5 |G or K..|Elec. .|/Bat...]......].......... | RSS) Seis IE nbc cawdbodddecacas No. 

SNS ME c:hs 0's onc vicwees 32 a | Se eee Unit. .}1-3x5 tp ee OO ee Ee eee / Se es a a | DER eee No. 
S| eae 110 2 Re Unit. .|1-3x5 a ees er a eee ee EME. ova bcccabewacsacead No. 
 S SRR 32 Ey a eee Unit. .|1-3x5 Oe a ee ee eee MS cenwnakoacces | RS SRR ete: No. 
WE TEED cet rceciwsencns 110 >, A | Ss aS Unit. .|1-3x5 fo a ee eee eeoree | eee a etl RS Ss No. 

_ tere 32 RA | OS eae Unit. .}1-334x6 |G or K..|Elec. ./Bat...]......].......... ae Re DPR dels cc vnceccabiaddadadua No. 
nn. kb seccewns 110 ee | SR! Ree Unit. .}1-3%4x6 {Gor K..jElec. .|Bat...)......).......... ‘ See Pare RRR Seen No. 
ee ee 110 7 | a See Unit. .}1-334x6 {Gor K..|Elec. .|Bat...|......).......... A) ee: a eee No. 
Jl 3 110 3 | ee eee Unit. ./1-334x6 |G or K..|Cent..|/Mag..]......].......... ER Eee a, ee SER aE SE re No. 
NG BU vans ssi sc eee cons 55 Ee | Se RRS Unit. .}1-334x6 |G or K../Elec. .|/Bat...]......].......... | SS ESE rie arc t| ECE VES No. 
D-Light, L1500............. 32 Dir...|No.../Yes...|/Unit. .|1-344x5 |G or K..|Cont..|Bat 1200 |2-Ball.....jAir....... oS) Oe eee ees Yes 
Nd evicececian 32 Dir...|Yes.../Yes...|Unit. .|1-274x3 or K..|Elec. .}Mag..} 1600 }2-Roller.. .|Water..... 1 2-Shunt, ../1-Brnz... ./80 No. 
Fairbanks Morse, 114...... 32 Blt...]No...)/No.../Unit..]1-344x5 {G...... Cent..|Mag..| 500 |2-Bab.....|/Water..... .6 |.-Shunt.../2-Ball....].......... Yes. 
Fairbanks Morse, 3......... 32 Bit...|No...|No.../Unit..}1-444x6 /Gor K..|/Cent..)/Mag..| 475 |2-Bab...../Water..... 1.5 }.-Shunt.../2-Ball.....].......... Yes. 
Fairbanks Morse, 114....... 32 Bit...|No...|No.../Unit..}1-344x5 {Gor K..|Cent..|Mag..| 500 |2-Bab....|Water..... JOS Bpnnevdwas _ . 3 Ser Yes... 
Fairbanks Morse, 3......... 32 Bit...|No...|No...|Unit..j1-44%4x6 [Gor K..|Cent..|Mag..| 475 |2-Bab...../Water.....] 1.5 |4......... ae ee? Yes... 
Fort Dearborn............. .|32 Gear..}No...|No...|Unit..|1-234x5 |G or K../Cent..|/Mag..| 1000 |2-Ball.....jAir....... 1 4-Shunt. . ./2-Brnz... .|80-160 Yes... 
MR 4 cadens ki cine nis 40 Dir...|No...|No...|Unit. .}1-234x4 |GorK.. ee. Bat...| 1250 |2-Bab.....|/Water.....} 1.25 |4-Series.../2-Ring....|110-150- /Yes... 

lec. . 180 
 . ig dice caekucea 32 Dir...|No...|No...|Unit. .|1-314x314 |G or K..|Cent &|Bat...| 1150 |2-........ Water..... 1 _ ae 1-Ball.... .|90 Yes... 
GE ticvcsas coiseees 110 Gear. ./Yes.../Yes...|Unit. .|4-2x3 aeikeksa Elec |Mag..} 1000 |2-Plain... ~4 he 1.5 — Dn, ee Cy No 
Vater unt 
* Lalley Light, 1922 H. W.... ./32 Dir...|No.../Yes.../Unit. .}1-254x2 /G....... Cent..|Bat...} 1800 |2-Ball...../Water..... 1.25 }.-Comp...}2-Ball.....}115 No... 
Langstadt-Meyer, 2-C-6..... 110 Dir...]No...|No...|Unit. ./4-344x444 |G....... Cent..jMag..| 1100 |2-Die..... Water..... 6 4-Comp...}1-Brnz....jopt....... No... 
Langstadt-Meyer, 2-C-4...../110 Dir...]No...|No...|Unit. ./4-34x4 |G....... Cent..|Mag..| 950 |2-Die..... Water..... 4 4-Comp...|1-Brnz....Jopt....... No... 
Langstadt-Meyer, B-1)4..... 32 Dir...|No...|No. . .|Unit. ./1-314x414 |G or K..|Cent..|/Bat...} 1200 |2-Die..... Water..... 1.5 |4-Shunt...|1-Brnz..../128 & 218. .|Yes... 
Langstadt-Meyer, D-114. . . .|32 Sess os « st vo PP Ed aUausduclesseeeediewenecaneens Sao RRR a TS = ts 2-Brnz... .|128 & 218..}...... 
t 
Lincoln-Light, 21.......... 32 Dir...|No. ..|/Yes...|Unit. .|1-3x3 G or K../Elec. .|Bat...| 1200 |2-Ball....|/Water.....| 1 Shunt... 2-Ball...../190 Yes... 
Main, DC No. 1250......... 32-110 |Dir.../Yes.../Yes...|/Unit. .j1-25¢x214 |G or K..|Elec. .|Bat...} 1150 |2-Brnz.... wy or | 1.25 |4-Comp.../2-Ball..... 
Main, MCF................]32-110 |Blt...|/No...|/No.../Sepr..]1-344x5 |G or K..|Cent../Mag..| 400 |2-Brnz..../Water.....] 8 2-Shunt.../2-Brnz.... 
NS ee 110 Bit...|No...|No...|Sepr..|1-444x7_ |G or K..|Cent..|/Mag..| 325 |2-Brnz....|Water.....| 2 4-Shunt...|2—Ring... .|1 
We puccuaws Cowedes «ors 32 oe SS lS eee G or K../Cent..|/Mag..} 800 |2-Bab.....|Air....... 1.5 wo 2-Ball..... 
unt 
ree 32 Dir.../Yes...| Yes... | Unit. .|1-2x3 iiss sccdbennved Bat...| 1250 |2-Plain....|Water.....| 3 2-Shunt...|2~Plain.... 
Matthews, JR 32 Dir.../Yes.../Yes...|Unit. .]1-3x3 See Elec. .|Bat...} 1250 |2~Plain....|/Water.....] 1 4-Shunt.../1-Plain....|.. 
Matthews, G............... Dir.../Yes...|Yes...|Unit../4-38x4 {G....... Cent..|Mag..} 1000 |3-Plain..../Water...../10 “ont 2-Plain.... 
Om 
Matthews, E............... 110 Dir.../Yes...|/Yes...|Unit../4-344x5 |G....... Elec. .|Mag.-} 900 |3-Plain....|Water..... 6 4-Shunt... 2-Plain.... 
OUI SSAA wines arpintsln 1100r220|Dir...|No...|No...}...... 4-4144x6 Gor K../Cent../Mag..} 1000 |4—Plain....|/Water...../20 wo &| 2-Plain. 
mp 
tt eee 32 Chn.../Yes.../Yes... by 1 G or K. |Cent..|/Mag..| 1800 |2-Die..... ne tidate 1.25 |4-Shunt...|2-Ball.... .|200 Yes... 
ON aid piv n canadian 32 Dir. . .|Semi..|Semi. . Unt... 1-3x4 ae Cent. .|Bat...| 1400 |3-Sleeve...|Air& Water] 1.25 .— & |1-Sleeve.. .|110 opt... 
unt 
PUNE RE ake wovvsdacecant 32-110 |Dir...|No...|Yes...|/Unit. .|1-3x4 G or K..|Cent.. pe & 1265 |2-Ball.....|/Water.....} 1.5 |4-Comp.../2-Ball...../140,290 Yes... 

‘ ag 
Ne cee 32 , SE OS See Creer Senn) AE A RPP Ree See ree, 1 4-Series. . .|2-Brnz..../115 & 280..|No... 
WO ei vb atavkvercans 32 Dir...|No.../Yes...|/Unit. .|1-334x34 |G or K..|...... Bat...| 1200 |2-Brnz....|Water..... 1 .-Series. .. — Res: 115 & 230..|Yes... 

-Brnz 
Dir...|No...|No...|Unit. .}1-4x5 G or K..|Cent..|Mag..| 475 |2-Sleeve...|/Water..... 1.25 |4-Shunt...}2-Ring....jopt....... Yes... 
| SS ee No... .|Unit. ./1-344x3%% |G or K..]...... Bat...| 600 |2-Brnz....jAir....... -75 |.-Comp...|1-Brnz....].......... Yes... 
Dir...|No.../No.../Unit. .|1-3x4 G or K..|Cent../Bat...| 1200 |2-Ball.....j/Water.....] 1.5 |4-Comp.../2-Ball.....|170 Yes... 
Dir...|Yes.../Yes...|Unit. .]1-254x3 {Gor K..|Elec..|Mag..} 1500 |2-Ball.....|/Water.....] .75 |2 ...}1-Ring... ./110 opt... 
Dir...|No...|No...|Unit. ./4-3x5 G or K..|Cent..|Mag..}...... 2-Plain....|Water.....| 5 6-Comp... —- Shnagewueeds No. es 
Paces 
Dir...|No...|No...|Unit. .|4-4x6 G or K..|Cent..|Mag..}...... 3-Bab.....|Water..... 10 6-Comp... —-* tedeeneays No... 
1-Br 
Dir...|No...|No...|Unit. .|6-4x6 G or K..|Cent..|Mag..}...... 4-Bab.....|Water.....|15 6-Comp...}1-Plain....].......... No... 
1-Brnz 
Sunbeam Farm-Lite........ 32 Dir. ../Yes.../Yes.../Unit..]1-244x3 |G....... Elec. .|Bat...| 1250 |1-Ball...../Water.....] .65 -* 1-Ball.... .|75 Yes... 
t 
ee ee 32 Dir...|No...|No.../Unit. .|1-3x4 REOP Meslvccces Bat...} 1200 |2-Die..... Water.....} 1.25 e Geme. .. 2 94-323. Yes 
Swartz-Light, D............ 32 Dir.../Yes...}No...|Unit..]1-3x344 |G....... Elec. .|Mag..| 850 |3-Bab..... Water..... 1 4-Series.. ./1-Ball.... .|218 Ne... 
Swartz-Light, Pioneer....... 32 Blt.../Yes...JNo...|Sepr. .|1-5x614...|G....... Cent..|/Mag..| 450 |2-Bab..... Water.....] 1.5 |4-Series. ../2-Ball.... .|218 Yes... 
Swartz-Light, Pieneer....... 110 Blt. ..|Yes...|No...|Sepr. .|1-5x644  /G......./Cent../Mag..| 460 |2-Bab..... Water..... 2.75 |4-Series. . .|2—Ball...../218 Yes... 
Upco Lite, 15-25 K. W.......)........ DUP. <fINO. 5 .PING@s vale csece re G or K..|Cent. .|Mag. . x“ .-Brns.... on 25 .-Comp...}1-Brnz....}.......... opt... 
x ai 
Upco Lite, 5 K. W.......... 110 Dir...|No...|Yes...|Unit. ./4-34x414 |G or K..|Cent..|Mag..} 1100 |3-Brns..../Air& Water| 6 6-Comp...}1-Brnz... .}220 ~ sone 
Universal, M............... 32 Dir...|No...[Yes.../Unit..|1-234x4  /G....... Cent..|Bat...} 1200 |2-Brnz....|Water.....) 1 [4-Comp...|1-Roller.. .|120 es... 
Western Electric, 15 D-C.. . (32 Dir...j|No...|Yes...|Unit. .}/1-344x414 |G or K../Cent..|Bat...} 1000 |1-Plain....jAir....... 1.5 |4-Shunt.../1-Plain.. . ./288 iC 
Western Electric, 5-C-B-C.. . |32 Bit...|/No...|No.../Unit. .}1 G or K..|Cent..|Mag..| 1800 |2-Plain....|Water.....} .5 |2-Shunt...|2—Plain..../144 Yes... 
Willys Light, L2............ 32 Dir...|No...|/Yes...|Unit. .|1 Jf. ol eee Bat... i 4-Shunt...}.......... 160 Yes... 
Winton, W 17-5 KW........]........ Dir...|No...|No.../Unit. ./4-3x4 eivdeduad Cent. .|Mag.. 4—Comp...j1-Bab.....].......... No... 
Winton, W 2-714 KW.......)........ Dir...|No...|No...|Unit. .|6-3x4 eee Cent. .|Mag. . 4-Comp...|1-Bab.....].......... No... 
Wisconsin, H 5........ AP ...|No...]No...|Sepr. ./1-644x9 {Gor K../Cent. .|Bat... 2-Shunt.../2-Brass...jopt....... Yes... 
Wiseonsin, No. 4. . Sian No No pr..|1-544x6 |G or K../Cent..|Bat .|2-Shunt...|2-Brass...Jopt....... Yes... 
Wisconsin, No. 3. . ey. Bit...{No.../No...|Sepr. .]/1-314x41%4 |G or K../Cent. ./Bat... 2-Shunt.../2-Brass. ..jopt....... Yes... 
Wisconsin, No. 2........... It...|No...|No...|Sepr. .|1-344x4%4 |G or K..|Cent. ./Bat... 2-Shunt...|2-Brass. ..jopt..... --| Yes... 
Werthington............... 30 No...|No...|Sepr. .|1-484x7_ |K...... Cent. .|Mag. . .-Shunt.. .|2 150-180. ..| Yes 
225-265 
ABBREVIATIONS FOR 1922 FARM LIGHTING SPECIFICATIONS 
PLANT - ENGINE GENERATOR BATTERY 
Blt—Belt Bab— Babbitt Elec—Electric Brnz—Bronze opt— Optional 
Chn—Chain Bat—Battery G—Gasoline Comp—Compound 
Dir—Direct Cent—Centrifugal K—Kerosene 
SA—Semi Automatic Dir Cst—Direct Cast Mag—Magneto 


Sepr—Separate 
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Specifications of Electrical Equipment Found on 1922 Passenger Cars 























IGNITION | GENERATOR 
Spark . 
a Breaker| Spark Charging Motor Battery | Amp. 
MAKE AND MODEL System Make Control | point lever plus 4d Make rate at Make Make H 
opening | retarded length m. p. h. 
Ambassador.......... R|Closed. ...|Bosch..... ES ere ee. ee a ee . ae 12-7 |West...... Exide..... 120 
American............. et At-Kent...|Hand..... OS” eR Seer 2 SES Rat rie G&D..... Willard 96 
Anderson........ Ser. 40|Single*....|Remy..... Hand..... .120 5° % eee 10-20 Remy..... Willard 111 
Apperson Eight........|Single**...|Remy. Hand..... dee SE eee) Sere. 4 Bijur. 15-20 i Exide..... 104 
Auburn Beauty Six, 6-51/Open..... Remy..... Hand..... .020 pee ee con, OER, re Remy..... Exide..... 90 
REA | PRS Conn..... BRL igv'callh-<n 44.008) 4 ipa 4 oa pZEs Cai ck Sheers wah Cccuy Maguteiias ee ee: 
| ae B-1, B-5|Single..... Simms LL BRS EATON SA, eee eee ee Came G&D 10- oo ee  _ - Se 
Co ee Ma cous fet Bosch..... ‘ae .020 RS SRC= LS See 12- J ae Whe. x: siete 80 
Buick, Four. . . .22-34-37|Single..... Delco..... H&A..... .020 td 5% Lo ere 15-25 |Delco..... | ee 
Buick, Six..... 22-44-47|Single..... Delco..... H&A..... .020 7° 5 Ls cn ond 15-25 |Delco..... UA: ae 
Buick, Six..... 22-48-50/Single.... . Delco..... B@A..... .020 ks 56 ee 15-25 |Deleo..... A ere 
SR <6 v5. ice 61|Double Deleco..... DOD. vis. As cs dak s Eve e cen eel EE Bree ame Delco..... Exide..... 130 
3 Se eet X/Single** Delco..... Hand .021 0° 34 Bijur 15-20 ae Willard....| 135 
Chalmers.......... 35-C/Closed..../Remy..... PN iis San AS Sb elas SES bso. cee. cee - 12-20 ‘eee Presto-O-L| 106 
Chalmers.......... MOA 5 <p vhupinsrebeva tiling tas d sbi y+aystsipesi ak sh ibEe ry ove ndd May endbes ssa sVessvbescsdenescerccdecc ce, eh. 
Champion, Tourist.....].......... Dyneto BEE 6 slain rs' oo o Roar sc odours SRE oe) gee ING Ac 5 Vola 2 da cic Whe 4 cues wk ee 
Champion, Special......|.......... Dyneto BA eee Seren tere ls Otley ES Ae: ROE Iry (Rit Se 
OE eee eer eee Bosch..... PS OTT Tere tes eee ee | Se: Rare ere: ee ere eee 
Chevrolet.......... 490/Closed Remy..... a5, si les'k a veered & high chad ae wa eee A-L 7-15 A-L....... Willard....| 91 
eee — TE | RRERS SIRTPT AG pee SAE ee a pene) Oe SA eee Rn OTRAS ai 
re 40|Single*....|/Bosch..... Hand..... .018 0° 134, _ eer 14-25 |Bosch..... Prest-O-L 94 
Cimber, Bix.........6 S|/Double....|/Bosch.... . ES Wes 0° 4 Rage < Sede Sane PO as ciacd Willard... 100 
Climber, Four........ K/Double..../At-K..... ae Ge 2° 34 ER GREER Sema: Willard 100 
EE <%. 870|Double....|Delco..... SOS ee Ae emie. * IN 8 Soa Ke ss Geneon Delco..... Willard.....} 125 
Columbia...........CC/Single**...JAt-K..... SE ae ron are inte: 2 RERERE, Serie * _ eee Prest-O-L . 80 
SONNE 65 n50's ed's 6-C53-2/Open..... et oi S5HE Ks » w MwA Ruane dls a care Seda les aalos 6 oS DadlK ocak ce Wagner...|Willard ...]........ 
Crawiord.'......22-6-49],......... At-K..... SS ry) Smee eeepc EL: SOME Ree SRninttN are. Smee 
Crow-Elkhart........ Te ie Conn..... MES snidultas aikicohed ss <vdheriek deseo a a ee Dyneto....|Prest-O-L .}........ 
Crow-Elkhart.........8}.......... 6h Cee bases eM Wan eects nbncb ex oly eodwemeee cs kn aehccvaveswen Dyneto....|Prest-O-L .}........ 
Cunningham........V-4/Double Delco..... H&A..... .020 we SOP See 8-20 |Delco..... Willard....| 110 
| EO e- D-19|/Double....].......... ee WE Ncithe ck % See 14-20 Delco..... Willard.... 145 
ON eee ae Delco..... EEA RS aOR Vege nay |e naa 2: IRL Sic ancoparee nases oe Delco. .... Willard... 96 
Dixie Flyer.......... H|Single..... Eisemann..|Hand.... . .015 10° Wy Dyneto....... 15-25 |Dyneto....|Willard 80 
Dodge Brothers. ....... Single** ee sw os Auto LA Sie eels (eh PMR a Se Se eel: By Ree Willard 50 
ries 6-80/Single..... Bosch..... SSIS AS AA Bearers ame ben aeemrene nt. cece oe Re fe Willard 138 
| Ree ees 19/Closed..../Conn..... Hand..... .20 0° % ee 12-15 |Bosch..... ii. Se 90 
a ali 4 sgt 1922/Closed. .../Bosch..... SN SCL BCs vcs ealie dan nd baaweaa de ck RS ahs vet 10-20 |Bosch. Prest-O-L 84 
Duesenberg, Straight. .8/Double**..|Delco..... RE RS et Ae eee ee 15-20 |Delco..... Exide..... 135 
a Single..... a peeves: Sees REE ne ON kkya wh tinewiden anthem benns Macs ste ee ..... 
a A-22!Closed....JA-L....... RE ret OP eee ener ne a A Peg, Ban ie ene A-L. Ui ee a: : 
Durant ee ate RE PE ere) Se TD AY mean: ok eee i 
Se ere 40\Single..... Conn..... SECs > sla ss gue WUE us ceuc eden eences | SOR RE 13- ere ae 95 
ae ee K-4/Open..... Delco..... Hand..... See BAe cewce ¥% Se 12-12 |Delco..... Willard....|........ 
MN is, sacs Sh See 7-RiOpen..... Delco..... Hand..... Se, ere ae % eee 12-12 {Deleo....... ui, a 
PRCA soi che eet ees K-1/Closed..../Wagner...|Hand..... .021 5° % SS ise hres 1144-25 |West...... Willard 90 
eee csi cake eee Single**.../Bosch..... H&A..... MOE Nowe vas oe 446 SS os 05 4 Mins Sie ote Bosch..... Exide..... 80 
Falcon Light Four....../Open..... At-K..... OR es Serres” (ere West. 8-15 |West...... . a 84 
OS ar Open..... At-K..... ES eee Pe SNe West. 8-15 |West...... . a 84 
eS Se i AS CE ie Reh) SA See pire eee Oe eieime iC. | EE a aa Bosch..... Exide..... 100 
SS ee . ae DOUG ....... ss NS Scrat Ek <x sb ss eEsiadv ad & PREEE Ck eee Leece-N....... 15-20 Leece-N .. .| Willard 120 
ES eee _ "ee eae” RAS Per) meee e BOS a: Leece-N....... 15-20‘ |Leece-N.. ./ Willard 120 
Ford Lt ee Nara Ose Docc ning sole cc Vea ee \. Sees 10-15 Co OMe. 3s. 80 
ere ry ae Ke peerns. 0 RES REESE RIE EMME tect, BOR iar ed SE SA eS: YORE he ae 
A 9-BiSingle**...|At-K..... Auto...... Laas RP RE, Ne % N.E 12-18 IN.E...... Willard 63 
eres Seber Ns 635. de eh smenns Es suse svivssneay ta Mieeidats > CMamaabss v4 ks sn deviaangs<ighidesnvaien........ 
Gardner......... R.T.S.|Double**. .|/West...... Hand..... .012 0° % West.. 12-10 |West...... Willard... 94 
(SER ee ree Cloned... JAG... <2 Hand..... Oe Tae: pce ae Ver ee 13-25 |Bijur..... Prest-O-L 100 
LS reer Open..... Split...... Ns Sac vhh sacs od can an Ce Skt oa eon BEN. CPSOGR eT West...... Prest-O-L 105 
Co rer _ Seer Delco..... f  SSRED) ee! Le Pe \ | eee | RARE eee Sapna eters Delco..... LS | 
Handley-Knight. . .. . .B/Closed | a? ) See .020 . ae Sere re Ceprees eer A-L....:.. SS ae 
I doi gs 5.5.55 ace et re Delco... .. EOE cote 5 Au he -gle Ae Ens. wa he tae Cleo i See 10-20 Delco..... Prest-O-L . 80 
RG Sins scan A-42|Single*....|Conn..... Hand..... .016 2° 34 Dyneto....... 10-15 |Dyneto...|Willard....| 100 
errr 75|Single**. . .|Kingston. .|Hand. .... .018 ee ee: Leece-N....... 15-18 |Leece-N...|Willard....| 132 
I os a ss vacnna’ 55|Single**. . .|Kingston. .|Hand..... .018 BE ESS Leece-N....... 15-18 |Leece-N.../Willard....| 132 
Holmes..... 7 * ape Eisemann..|Auto. 012 914° % Dyneto....... 12%-17 —_|Dyneto... .|Willard 70 
Hudson, Super-Six..... Single**...|/Bosch.... .JH&A..... ees SOP ras eo Sere. eae Bosch..... Exide..... 105 
X.|Open...../Deleo...../Hand..... | gt, Re $@  |Delco.........] 16-8 |[Deleo..... Pre 
Bis kin ob cae FiOpen.....|/Delco.....|Hand.....| .022 10° 154 BIGIOO: . see) 110 Delco...../Willard....} 108 
ees <ineas cant K|Closed....|At-K..... Auto...... .018 5° ll, eS 12-25 |West...... Prest-O-L .| 120 
ME a ta0siusewanel 45/Single*....|Remy..... H&A..... .020 6° 5% ee 15-20 |Remy.....{Willard....| 117 
Kline Kar....... 6-55-K|Double**. .|Conn... .. Hand..... WO cedseves 3% Wagner....... 14-15 |Wagner.../Prest-O-L .| 100 
Kurtz, Automatic... .. A\Double**. .|West...... Es Ss 6. Dida aRh mainte <0 % eee 12-25 |West...... Prest-O-L .|........ 
Lafayette...........134/Double....|Deleo.....|H&A.....| .015 |..........| 3% |Deloo.........| 1835 Delco... eee 
Le) ere re Closed... . TE OPM iC fo eee ae oes sii He ee 
































































ABBREVIATIONS: 
Automatic; S. A. ,Semi- 





Ignition: 


Automatic; 


Generator: 


*Open **Closed At-K, Atwater-Kent; Conn., Connecticut; 
A-L., Auto-Lite; G. & D., G 


West, Westinghouse; N. £., 
ray & Davis; Leece-N., Leece-Neville; 


North East; Auto, Automatic; H. & A., Hand & 
N. E., North East; Split, Splitdorf; Motor: A. -L., 
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(SOTERA CE 


Giving Ignition, Starting, Lighting, Battery and Lamp Data 











































































































Fuses oe = TalIL- — - oe pote 
System Wiring Units Base er — — +a of Head - 7 
Voltage System | Combined Contact : Lights Light MAKE AND MODEL 
in Series Lens 
Amp. CP. CP. CP CP. 
6 1 cabin ds 15,30 |Single..... al eer | ee See No. 12 Ambassador.......... R 
6 1 Le 20 Sgl.&Dbl. . 15 4 2 2 i, Sree 9 MNO... .. SRE 
6 1 Pe ee Cee ....|Sgl.&Dbl. . 21 2 2 2 No.. 834 |Anderson.:......Ser. 40 
6 1 ites e ts 10 Sgl.&Dbl. . |: ee Se eee 2 2 1. See Seer eee Apperson Fight........ 
6 1 A es) Sse oe See ie Sgl.&Dbl. . 20 4 2 Bt ce aieeuee ks 9% |Auburn Beauty Six, 6-51 
gate aners 2 EEE EE | | Pere tee ow cciee-ra Ed o’p wie aloo'w wld d eovraletin Ow a Rein aliccerate ee Ea adele a saw wed a Gao ce 
toate Cae ee as aoe ts 10 Double 17 2 2 2 1. aes 934 |Biddle........B-1, B-5 
12 1 GM tt... 10,30 (|Sgl.&Dbl 21 4 2 2 > CS 9% |Brewster............ 02 
6 1 ME a Biraie cca eres Single..... y | a Ree ee 2 2 No. 8% |Buick, Four... . 22-34-37 
6 1 a ee Single..... , aa Ree 2 2 No. 8% |Buick, Six..... 22-44-47 
6 1 11 Ugg Ear eee Single..... | Un Pie een | a 2 2 No. 8% (Buick, Six.....22-48-50 
6 1 a PE eee Re) Lee Cee Smee AS eee a Ri ccala aie Wd Wie ehareia Sarees J. eee 61 
6 1 Eo e 5 Single..... 21 4 2 2 No. pt eee x 
6 1 ‘2 nee CEA) ee, ne Perr Iere Seer eer. a See bie em Ome rr. Chalmers.......... 35-C 
ee ee ere See en See eee || | ere eee terre Serax ica] “Pereee rit Chalmers..........35-C 
ere a ee | re | Seeers| Cone >| eee) ern e| (yumer re mr ren! RP is) Oe 2 ce Champion, Tourist... .. 
eee rere) eer Serr rer | een wena error Perec ick rere ty) Creer Ce Champion, Special...... 
SAP) Ge PE eee eerie Mere e.G | Sener aa MMe rt) hrc Are) Pr ey iu] ee ve tel Moree ocx Oe Chandler, Six.......... 
6 1 GI.. 20 Single..... BES: Ml iieres 2 0 Weegee tetneceacecee: 84 |Chevrolet.......... 490 
eee ee ae re Sen Seon ee eer eee eee ee ae Chevrolet...........FB 
6 1 ae 5, 20 |Sgl.&Dbl. . Mae - . Waste ncncnns 2 2 No. 85% |Cleveland........... 40 
6 1 Ree 15,30 |Sgl.&Dbl.. We | Wetnccneenelpaewaeed dobeoaseeaen No. 10 Climber, Bix... . 225.54 Ss 
6 2 ee 15 Sgl.&Dbl. . Me. Vswaccasssbesncedeoasbpacssanwes No. 10 Climber, Four........ K 
6 1 Aa | eee Sgl.&Dbl. . 21 5 4 5 ees aver OE: ascent CI 870 
6 1 Be eS BE 2 ons calc Sawa Raa UeNee 6 hehe eR calcd Waals week ow AER CATE aa eee Columbia....:......CC 
Gre etme ages 2 LL pel Sere, ease 21 ees hoary aia 2 2 Vee 9 Comet..........6-C53-2 
ee re rr ner Serre en ee Serer err rer eee Nel errr, ference Crawford....... 22-6-49 
icepeeanes 1 SR Gre rr errr rrr Cer re Sere ee Soe 
eke eas 1 EO Se ees ee reer, Meee reas em ier (Pm RE RP 
6 1 A Maen eee Sgl.&Dbl. . 21 4 2 2 No. 11 Cunningham........ V-4 
6 I SE eer ic Sgl.&Dbl... 21 4 2 2 NE «tas 4 934 |Daniels........... D-19 
6 1 SRSA SEE Seer eee hee ee crave MOE wick aah oom oR evorcicie Be odes ak re dle eda c & le ete See ee 1 eee eres 61-67 
6 2 Ree 10 Double 32 4 2 2 VC See 75% |Dixie Flyer..........H 
12 1 eee eS Ps ite oe, Single..... | J epee 2 2 Caer 834 |Dodge Brothers........ 
6 1 eee 15 Single..... 21 2 2 2 POs ee ee re 6-80 
6 1 eee 10 Single..... ) | an Comers Te 4 2 Yes 9 dace avant CA 19 
6 1 SOR ee errr: errrrrr amerrrrry err rrrr re rere ir: memes crcor! Sara ee ee 1922 
6 1 SSAA Ser Single..... 21 4 4 4 TURP ae dees 9 Duesenberg, Straight. .8 
’ i Sees eee Reece eee See | errr e sy ere errr te eer cee eee eee | eee ce oe JL rere A 
ee 1 ‘| eee eee ere eer rere eee eee eres) eer ee | Oe 
ae asics 2 ae Bee See re eee er eee Or) eee Sere 
6 1 ae 20 Sgl.&Dbl. . 21 2 2 2 ING SS 6 eN.e' |: Se 40 
6 1 ES Sere Single..... 21 4 2 2 IN@i ca sili Ce a ae K-4 
6 1 “SER ee ee eee Single..... 21 4 2 2 i Ss ee G56 i oe cee 7-R 
6 I eee 5,20 (|Sgl.&Dbl.. 21 2 2 2 Wa ds tivaca seeds MN a6 KA ds eae K-1 
6 1 | ee 5,10 |Single..... 15 2 2 a Bere: GG Reina cbendkees svi 
6 1 ed, . wince oo x cove Heian wéeg-s CemabnG nuwales Och nem needle wegeeeseenes ce ees raneads Cub acaceeeees Falcon Light Four... ... 
6 1 — ee Serer Sarees mec emrey Soe eis ti, rere Tee et. ck » Ee See Pee eee 
Oe) Were sa ee SO eer) Serer NS Cee Oe tO Pee CCR, ECC Falcon......... 12-D-22 
6 1 Se Sen Se) eee Se Ke rer | eee Pee! Cee Cr i oe ree: 60 
6 1 ee See, Seren | Pee eee Temes! ree ra) neers ie) Meme i, SR 70 
6 1 eas sak wedbe wcas eees Sgl.&Dbl Beene” bes eewxen S ° UB Adak wdeweseonada aes 814 |Ford.. Py 
ee ee OAR Ae eee Sere | See) Pe eC Pee | Ch | oC PEEK COTE CL ee a. 1 ge eye ots k 
12 2 OM. ss mcs 10 Double. . 21 4 2 2 \ Cee 9 Franklin....... 9-B 
ere A ee See Seer Seem) Serer eee ee Sr epee SE ae) Sees ee Frontenac............. 
6 1 Se eka 5,20 |Single..... a Seer 2 2 SE 854 |Gardner......... R.T.S 
6 1 Be ee 10,15 |Sgl.&Dbl 21 2 2 2 Saree Se ae oc cea 
6 ES ee Sara SOMO SO are Creer rer | S| PRE CCE] Cree Cee RIGGING f4 5050605 TES 
sitar ee EL 1 ee ee et er re er ry re Pe et| 2 ee Rise BRM rc oS NE Pe 
> nacieaneas 2 SAA 20 Single..... 23 2 2 2 re 84% |Handley-Knight......B 
6 1 “SR re Cee a Pere ee, Perens Aer er Moma Lo. ROM ne ee) meer oe! REM ard 3 da 8s 54s Hk 60 
6 1 | Eee ae) eas Single..... 17 4 2 4 ING ie: 8% |Hatfield........... A-42 
6 1 5 Single..... 21 2 2 2 _ Say Se | CIA hes RR 75 
6 1 5 Single..... 21 2 2 2 8% |Haynes............. 55 
12 1 «ere 10 Single..... | a Sener 2 2 eee 9144 |Holmes........... Ser. 4 
6 1 ae 5,10 |Single..... 21 2 2 2 IS ce hares 9% |Hudson, Super-Six..... 
6 1 _ eerie 5,10 |Single..... Wee hdecesugas 2 2 No. 8144 |Hupmobile........... 
ee, Aes ee ees eer, Cette) | eee Ae Seer rT Mere er MS eer 
6 1 | ee ee Bere Single..... Me™ Able vesedexs 2 2 i 834 |Jordan...... > ¢ 
6 1 eee eee ee Single >) Cate ere 2 3 ems <5"... EP PPE re oe F 
6 1 | Ee ee 5, 10,25 |Single..... 18 2 2 2 i. Sa eee 5G in ccs cicund nd K 
6 1 Pree 20 Sgl.&Dbl 21 4 = “Riesdawee i ae 8 errr 45 
6 1 SR 5,10,15 |Sgl.&Dbl U dongl Seer ere 2 2 ae 834 |Kline Kar....... 6-55-K 
ademas 1 eee 3 SE PET Tere) Pee er rere 2 2 LC eee 934 |Kurtz, Automatic.....A 
6 1 Nee ee eee Single..... 21 4 2 2 .¢ Seer e 9% |Lafayette........... 134 
apmannte 1 Re eeeeeeee See) Perrerrer Serre r ere rere r errs frrrres ot! SR lt ee Ti) 
6 1 Seer 5,15 |Sgl.&Dbl.. 21 4 2 2 | ae ep 84 |Lexington......... T-22 
6 1 Se 5,15 (|Sgl.&Dbl.. 21 4 m ( Review Bese See 814 /|Lexington........ ST-22 
6 2 Sah eaee 5 Sgl.&Dbl. . 15 2 2 2 eas 25% 9 FRO 7 Oe 10-D 
6 1 oS See rer rs ere eres ree rere. OMe eee Pre ey oe Pe Ee Romer ere ee ee eee 






























































Auto- Lite; G. & D., Gray & Davis; Leece-N., Leece-Neville; West, Westinghouse; Sim-A.-L., Simms & Auto-Lite; 


Battery: Prest-O-L., Prest-O-Lite; Wiring system: 


G.I. Generator & Ignition combined; G. I. M., Generator, Ignition & Motor combined; S., Generator, Motor Ignition Separate; G. M., Generator & Motor combined; Base 


Contact: Sgl. & Dbl. Single & Double. 
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Specifications of Electrical Equipment Found on 1922 Passenger Cars 


February 2, 1922 








IGNITION 











Control 


Spark 
lever 


retarded 


Spark 
plug 
thread 
length 


































MAKE AND MODEL System 
Locomobile.......... 48| Double 
Bintbaobm. ..... 65.63% B\Single* 
DO. 5 .°. ot ees eee cae 
NR. cnbow's sietpRsnleeuwce bons 
McFarlan...:..... fe eee 
_ ees Ser. 5jSingle..... 
_ See BC|Closed. . 
ee 22-80|Single. . . 
Mitchell. . ....F-50/Single. . 
Mitchell........... F-50|Single..... 
Monroe. S-9-10-11-12/Single..... 
eT Single*. 
SN icivawe se ake 6-75|Single*. 
Murray-Mac....... _ Sea 
_ | eee re. 
See _ ae: 
EOS eee CT _ | ee: 
National. Ser. BB|Closed. . 
ree 3C|Single*. 
eee 1D/Open..... 
Norwalk....... 4-30 KS/Open..... 
eee 6-44/Open..... 
| ee ere bo Open..... 
Oldsmobile......... 43A/Single..... 
Oldsmobile.......... 46)Double 
Oldsmobile.......... 47|Double 
Ovaaes......icvsver 4\Single..... 
Packard Single Six...... Single..... 
Packard Twin Six. .|Single..... 
SMD 550s » sickanedig 6-44 Single**. 
eee . .6-66)/Single**. 
Pan American... ... 6-55/Open..... 
Parenti. . .....1922/Single..... 
Paterson........ 22-6-52|Closed. ... 
Peerless, 56....... Ser. 7/Closed.. .. 
Piedmont.......... 4-30/Single*... . 
Pledmont......... 6-40|Single*. . .. 
Pierce Arrow......... . es aa 
See 6-50|/Closed 
ae eee 
3 eee | ee 
Promocar.......... 6-40/Open..... 
ee | | RE 
er ee 
Rabeer.......... A-22-6)........... 
RAY, Mniant..... 0% RjSingle. . . 
R&V, — accale ateaneel J\Single... 
ees 
eee re 
Rickenbacker......... A|Closed 
ee ere 
Roamer.........0-54-E].......... 
4 ee _ eee 
Rolls-Royce. .......... Double** 
SE | eee, 
See 125-G/Single** 
| See pen..... 
NG. casi moucies 50/Single*. . 
Standard Eight......11/Single..... 
Stanwood. . .. .A-22\Closed . ; 
Stearns-Knight. . SKL 4|Closed. : 
Pee 90/Open..... 
Stevens-Duryea....... E|Closed. . 
Studebaker Light Six...].......... 
Studebaker Special Six.|.......... 
Studebaker _— a ve ee 
Stutz.. wn .. KiSingle..... 
Templar... a eee 

se ber Bane Oe Double**. . 
POG bien 03% hi pelt 6-66|/Double**. . 
Wambewtt ..... ... sieves A-44\Single*.... 
Westcott.......... C-48|Single..... 
Wills Sainte Claire A-68]/Double*. 
Willys-Knight........ 20/Single..... 
Winther Six.........61/Open..... 
Wena Sik. os. cient eRe 




















eeeeeeeees 


eee eee eens 


eee eee eens 





ee 


ee 


eee ewe ene 


SER ees |. 


ee 


re ee) 











GENERATOR 
Charging 
Make rate at 
m. p. h. 
West 7-25 
a eee 14-25 
Cae ee 12-25 
West 15-20 
SEE See > 
Deleo......... 10-25 
West 15-20 
RS) ener 
Sree eee 
_ eS 2%-15 
CO ee 12-25 
RE 12-25 
ee 10-15 
SRS, Cees 
eee eee 
SO eon 
as, See 10-20 
re er eee 
eee 10-15 
Dyneto....... 20-25 
ee 10-20 
ee 10-20 
-L.. 8-15 
eee 8-15 
oT 8-15 
<a, Sree are 
ER Sins «wae 9-10 
See 16-12 
ee ee 12-15 
BOOMING ia:k.c\e oes 12-13 
_ . See 8-10 
eee 15-20 
Oe 10-15 
Se 15-20 
Dyneto....... 10-20 
ee 10-20 
eae ae ee 
ere 12-18 
a Gen 
2 re 16-17 
MORIN 6k spies che sale os nbc 
ee 12-15 
SR GT er 
PIDBETD. tsghis 61d Nagi delCes 
Wagner....... 9-20 
Wagner....... 9-20 
_ Se eee se 
ae 18-18 
Simms........ 10- 
West 12-25 
0 ae 12-25 
West 11-30 
I ea ee (ier epee es 
MEOUB 6scnce ctor 12-15 
Wagner....... 18-21 
Be eee 16-20 
ins wsigweein 10-15 
eae 12-15 
West 10-20 
West 10-25 
A-L. 12-20 
PMR ccbict arn cks Gh cease 
Se ee ee 
Sa eee ee 
I dhe sosiiach wi 14-18 
ST Sees 
MPOMDO sok dazsss 18-25 
OS ee Se ee 
ee ee 14-20 
a eee ee 
















Motor Battery 
Make Make 
West. oss. Exide..... 

BOGE oo 54s Willard 
elo. . +. . Willard. 
Sim-A-L.. .|Prest-O-L 
West...... Willard 
Weet...... Prest-O-L 
Delco..... Willard 
WONG Ass Exide..... 
Remy..... Willard 
Remy..... Willard 
i. te i. 
Delco..... Exide..... 
Delco..... Exide..... 
Bijur..... Willard 
i ee Prest-O-L 
Delco..... Willard 
Se bay Willard 
Dyneto. . .|Willard.. 
Remy..... Prest-O-L . 
Bosch..... Willard... . 
. aoe Willard... . 
Delco..... Willard... . 
Delco..... Willard.. 
| ae Willard... . 
Bijur..... Willard... 
Remy..... Willard... . 
Remy..... Willard... . 
FONE. 0005 Willard 
GP. sa: lL ee 
Delco..... Willard 
| See Willard 
Dyneto....|Willard... . 
Remy..... Willard. . 
Deleo..... Willard 
ee Pere 
Oe Willard 
Wagner Exide..... 
Bosch..... Willard 
a eee 
RP eer 
Wagner Willard 
Wagner Willard 
TS sae Willard 
Weat...... Willard 
Simms Prest-O-L 
WOR. . dee. Prest-O-L 
Bijur..... Prest-O-L 
i. eee Exide..... 
re Exide..... 
ee Willard... 
Wagner Prest-O-L 
Delco..... Willard... 
Sn Prest-O-L 
West...... Willard 
West...... Willard 
West...... Exide..... 
'* err ee 
TP OIIG <iscic ss Vesta..... 
Remy..... Willard 
Se Prest-O-L 
Delco..... Willard 
Delco..... Willard 
West...... Willard 
(See Gere ee 








ABBREVIATIONS: 








Ignition: 
Automatic; S. A., Semi-Automatic; Generator: 


*Open **Closed At-K, Atwater-Kent; Conn., Connecticut; West, Westinghouse; N. 
A-L., Auto-Lite; G. & D., Gray & Davis; Leece-N., Leeoe-Neville; ¥. "R., North East; Split, Splitdorf; Motor: A. -L., 


» North East; Auto, Automatic; H. @ A., Hand & 
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Giving Ignition, Starting, Lighting, Battery and Lamp Data 














Wiring 
System 








_— 


— 
Py) > 


—_ 








ee ee ee 


Units 
Combined 


Fuses 





Sivr- 
LIGHTS 


TalL- 
LIGHTS 


Dasa- 
LIGHTS 





CP. 


CP. 


CP. 


Diameter 
of Head 
Light 
Lens 





eee eee ewee 


eee ewww ee 























HeEap- 
ii LIGHTS 
Contact 

CP. 
Double... . 21 
Single..... 17 
Single..... 27 
Sgl.&Dbl..| 32 
Sgl.&Dbl. . 20 
Sgl.&Dbl. . 21 
Single..... 16 
Sgl.&Dbl. . 21 
Sgl.&Dbl. . 21 
Sgl.&Dbl. . 16 
Single..... 21 
Sgl.&Dbl..| 
Single.....} 1 
Sgl.&Dbl 15 
Sgl.&Dbl 21 
Sgl.&Dbl 21 
Sgl.&Dbl 21 
Sgl.&Dbl 21 
Single.....} 1 
Single 24 
Sgl.&Dbl. . 15 
Sgl.&Dbl. . 15 
Single..... 21 
Sgl.&Dbl 15 
Sgl.&Dbl 12 
Single..... 21 
Single.....) 1 
Sgl.&Dbl..| 1 
Sgl.&Dbl..) 21 
Sgl.&Dbl. . 21 
Single..... 21 
Sgl.&Dbl. . 16 
Single.....| 15 
pe ee Pe eee oe 
Single.....| a 
Sgl.&Dbl 21 
Sgl.&Dbl 16 
Single..... 20 
Sgl.&Dbl. . 21 
Single..... 21 
Sgl.&Dbl. . 15 
Sgl&Dbl..| 21 
Sgl.&Dbl. . 21 
Single.....| sl 
Single.....| 
Single.....| 4 














bo bo bo 


ee 





bobo bo 


ee 


ee 


ee 


re 


a ed 











ee 


MAKE AND MODEL 
Locomobile.......... 48 
jp err ree B 
Rs as waa news 34 
Maxwell. 
McFarlan......... T.V 
OO ee Ser. 5 
Spee eee BC 
NE cecid aad 22-80 
NS errr F-50 
OO” F-50 
Monroe. . . .S-9-10-11-12 
PN cncvanneons 6-48 
MRSS ccccveedaat 6-75 
Murray-Mac....... 70-T 
Mas caawahd be 1-7 
See 682 
Dec kdatwune es 41-4 
National........ Ser. BB 
al a gece aia 
WS « cagmiteeceda 1D 
Norwalk....... 4-30 KS 
1 eer ee 6-44 
RIN NS 6 a's os ccceses 
Oldsmobile......... 43A 
Oldsmobile. ......... 46 
Oldsmobile.......... 47 
a ee eee 4 
Packard Single Six...... 
Packard Twin Six...... 
NTs od un s'eSin caret b-44 
Uti de kaw awed 6-66 
Pan American...... 6-55 
i, eee 1922 
1g ee 22-6-52 
Peerless, 56....... Ser. 7 
Piedmont.......... 4-30 
Piedmont.......... 
Pierce Arrow......... 33 
(, ae eee 
Ue cndncceunted 46 
at) ETT 6-D 
ly. 6-40 
[Per eeree A6-60 
| ES A-22-4 
rs de theese: A-22-6 
R&V, Knight......... R 
R&V, Knight......... J 
Ms cacahatS<aes T-6-B 
GON iS. adatesamenes 
Rickenbacker........: A 
Roamer.......... 4-75-E 
Roamer......... 6-54-E 
RN Oc ivac cca 14 
Rolls-Royce........... 
i windup waa A-22 
PEE ee 125-G 
ne ee eee 
OE Se epee AE 50 
Standard Eight...... 11 
Stanwood.......... A- 
Stearns-Knight...SKL 4 
Ptephemir. bi 6 fee's’ 90 
Stevens-Duryea....... E 
Studebaker Light Six. . . 
Studebaker Special Six. 
Studebaker Big Six. .... 
WU aati chacasloned’ K 
ND is 603 x0 300% 445 
1) SP ee E-1-2-3 
NOMI: 5a: oa eae Seeaene 58 
eee 48 
WO Iwivscackeuy tows 34 
ONS isc x5. o se ace 6-55 
VOMEles . cdeedsasat 
Weateott........... A-44 
Westcott.......... C-48 
Wills Sainte Claire A-68 
Willys-Knight........ 20 
Winther Six......... 61 








Li eee 25 








Sgl. & Dbl. Single & Double. 


Auto- Lite; G. & D., Gray & Davis; Leece-N., Leece-Neville; West, Westinghouse; Sim-A.-L., Simms & Auto-Lite; Battery: Prest-O-L., Prest-O-Lite; Wiring system: 
Generator & Ignition combined; G. I. M., Generator, Ignition & Motor combined; S., Generator, Motor Ignition Separate; G. M., Generator & Motor combined; Base 
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(SOTORACE 
Mechanical Specifications of 1922 Motor Trucks 


This Tabulation Is Arranged By Load Capacities to Enable 
Dealers to More Readily Make Comparisons for Sales Purposes 
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. CHASSIS TIRES ENGINE ELECTRICAL EQUIPMENT TRANSMISSION SYSTZM ean WHEELS 
CARBU- START-|LIGHT- 
bd SIZE & RITER IGNITION ING ING CLUTCH; GEARSET REAR AXLE 
MAKE AND = = g Ss | z: 
MODEL 2 2 6s} 2 /.| 4 x 
§ : S ° £ £ s | s 
i<j s . Oo ~ a] = 
ee s 8 ~ - 2 |2| § “ls © x | 53 ° © © ° © |s3| o 8] -© 2 © 
e}2i/zs| |] 3] fe) ¢ j<|e) 2 8/8819 | 8) 9) 3148 BE lesz2| 3 3 
elie ipa2it.« rr S i 2 id | & = el oa | = = = = = |2£a| = \oe| ta = 
| 
14-Ton | 
ge Bro....... $885)114 |32x4p |32x4p jown....| 4/374x4% «BOW... 0s bat....|N.E....|N.E....|N.E....Jown.....Jown.... own. 4 |sb....Jown.....|Kel...... 
Dort..... 102+109 685}10514 |3ix4p |3lx4p_ |Lyc 4|36x5 Car..... bat..../Con....|Bos....|Bos..../own...../own.... Flint...) 4 |sb....|Jac..... Imp...... 
Seneca........ M 1,020/108  |30x314p |30x314p |LeR...| 4/344x4% ee Mipkecnt 2 Pe ee ee SS oe eee sb Gem....|Day..... 
eee 29 1,050|108 |31x4p (|31x4p  jown... | 4/34%x4% he inks ee SSO ee oe eee 1 RAR Serre ee ee 
RES 30 1,175|127 |32x4)4p |32x4)4p jown....| 4/34¢x44 MOR... Se, SO ee oe Pere 2 ee Pee Eee 
34-Ton 
ee Pee 130 |35x5p |35x5p |Cont. 4/334x5 Ray. Ee, SR Re Eis....|/B&B....|Cotta..| 3 |Tim...]| 6 |w..... Ros..... aan 
Chevrolet...... Oe MEN s none 120 |8lx4p |34x4)4p jown....| 4/3'4¢x4 .|Zen..... ..|bat....]Rem...|AueL...JAu-L,..Jown.....jown....| 3 |Cen....] 5 |sb..../own...../Hay..... 
Commerce...... T| 34! 1,450)127 |34x414p |34x4)4p |Cont...| 4/384x5 Zen..... mag...|Eis....|Bijur...|Bijur...|/Det..... a | ee ee ee eee 
Clydesdale ....18) 34 | 1,890/136 |34x5p [34x5p [Cont 4/334x5 ee mag. ..|His....|Bijur.. .|Eis. ee ae eee: Se ae eee Ros..... a 
Denby........ 31) 84 | 1,625)180 |35x5p |35x5p [Cont 4/314x5 Stm.. mag...|Eis..../Remy..|Rem...|Full..... Full....| 3 [Col....| 5 |sb..../Ros...../MWC. 
International....S} 34 | 1,500)12444 |34x5p (|34x5p_j|Lyc. 4|3box5 ae bat..../Con....)Au-L...|Au-L...)/Mun.. ..|Mun. /._ | ee eB See CAS....jown..... 
Ranier...... R-21) 34 | 1,990|125 ([35x5p ([35x5p {Cont 4/314x5 Zen..... . /Opt....|Opt. Ont... .Bb....5 B-L....} 3 |Tim fs =e Lav..... a 
Republic....... 75| 34 | 1,250|/124  |32x4)4p |32x4)4p |Lyc. 4/314x5 Stm bat..../Aul....J/Aul. Aul....jown. own 3 |Tor © Mivies WOG..... MWC 
Stoughton...... C} 34 | #1,240)131 34x4lep |34x4)4p |....... 4/316x5 Stm. .|bat....]Wes...|/Wes a SE CARE 3 {Col. i Se eee Rae eee 
eee 15| 34 | 2,400]13314 |34x5p [84x5p  jown. 4|3345% own, ac GEM: &.c4sscsheudsseccanbeaceans own. own own.. sb own ae 
White...... 15-45) °4 | 3,200|143% |84x5p (34x5p jown. 4414x534 own. EN clea chavidessccseententel own... ./own. own.. sb own own..... 
1-Ton 
peer «= ae Gee 130 §=|34x3% «(/34x5 Cont...} 4/334x5 Ray. mag... |Eis..../G&D...|/Eis. B&B... .|Cot.. Tim...| 7 |w..... Ros.....|Bim 
Armieder...... hl ae 148 =| **34x316)"*34x5 |[Bud...| 4/334x514 . es mag....|Bos....|Wes. ..|Wes = a aR Ge eee ae StM..... 
| a M 1,185}130 |32x4)4p |32x4)4p |Lyc....| 4/32ox5 Mar aoe | 7 ee B&B... .|own.. 2 ee eee --|CAS.. p&0..... 
eee © ae Pee 129 |34x5p |34x5p  jown....| 4/3x4 Sim... JaOvOl... wc ae ae eee REE Ree of ee ee eee Ros.....Jown..... 
Bessemer...... G 1,395}124 |*34x3 *34x4 Cont...| 4/314x5 Stm. mag...|Bos....|Bij..../Bij..../Ful......|Ful ie ee i a Ae Ros..... ae 
Brockway...... ie i ORS 135 |35x5p (|35x5p ([Bud...} 4/334x5%% |: Stm mag....|Rem...|Rem...|Rem...|War....|War a” Oe. ee eee eee 
Clydesdale.....20/ 1 | 2,385)136 [|34x5p (|34x5p |Cont...| 4/834x5 /22.5 Zen..... mag...|Eis....|Bij....|Eis....|B-L..... in ee: Se 2 Ae Ree 
Corbitt...... H-22) 1 1,480|130 |34x314 |34x4 Cont...| 4/334x5 [22.5 Stm..... mag...|Eis....|Bij....|Bij. BPE. 350s B-L....} 3 |Shl....) 5 |w..... Ros.....  ——- 
Dearborn....... E| 1 1,600}132 |35x5p ({85x5p /|Bud...| 4/35¢x5%% /21.0 ee bat..../Con..../Wes.../Wes.../Ful...... Se? ee eer oe eee ae: RS 50s: 
Day Elder...... Aj 1 1,600|128 |35x5p |35x5p {Cont...| 4/384x5 22.5 Zen.. mag...|Eis....|]Wes...|Eis..../Cvt.....]Mu....] 3 {Shl....]} 6 |w. Gem....|Jon...... 
Defiance....... G} 1 1,695|128 |35x5p (|35x5p |High...| 4/334x5 [22.5 .|Stm. mag...|Eis....|/Au-L.../Au-L...|/B&B....|GL....| 3 |Eat....] 5 [sb own....|StM..... 
SP re: TT) 1 445|123 30x3l4p |32x4)4p jown...| 4/334x4 22.5 own mag. ..jown....jown....jown....jown....jown...| 2 jown....| 7 Own.....j/OWM...... 
G.M.C...... K-16) 1 1,495}132 34x5p |34x5p  fown....| 4/314x5'4 |19.6 ..|Mar mag.../|Eis..../Rem...}Rem...jown.....jown....| 3 jown....| 6 [stb Se | 
er re Fi 1 2,800/130 {36x34 |36x4 Bud...| 4/834x5 {22.5 Mas ee ee eer ee a SaaS ae a ee ee ee eee 
Graham Bros....| 1 1,370|140 |33x4\4p |34x5p |Dod...| 4/8%x414 |24.0 .|Stw..... bat....|N.E...|N.E.../N.E..../Dod..../Dod...] 3 jown....] 6 |sb....|Dod Kel,Stn... 
Gramm Bern...10} 1 1,365|129 |33x5p.../33x5p |Lyc....| 4/34%4x5 [19.6 Stm..... bat..../Con...J|Au-L.../Au-L.../B&B..../War...| 3 {Sal.... OD. so IMOMROB el. cccessss 
. Pee a ae 132 34x34 |34x5 Cont...} 4/334x5 22.5 DAB ...|... fo secces a ee Del... .|/B-L..... a 6 w a Bm&Sch 
International. ..21| 1 1,750)/115 |36x314  |36x344 Jown....| 4/39x514 |19.6 Ens..... — ee ee N.E own..;.jown....| 3 jown....| 7 |i..... own own..... 
Kissel....Express} 1 |...... 140 |34x5p (|34x5p  fown....| 4/374x51%4 |24.0 .|Stm. bat..../Rem.../Rem.../Rem...|War....|War...| 3 |Tim...| 5 |w...../Jac..... StM..... 
Kleiber......... 1 2,600/140 (34x34 |34x5 Cont...| 4|/444x544 |27.2 .|Stm. BP OE PEE SESE ae B-L....} 4 |Tim...| 7 |w .|Ros..... San 
Larrabee. .... X-2) 1 1,925|}1388 |34x5p |34x5p /[Cont...| 6|344x4!4 [25.3 . eer bat. ...|/Bos....|Bos....|Bos B-L..... B-L....| 3 |Sal....] 5 |w -|Gem..../Ind..... 
Menominee...HT| 1 2,080}180  |34x314 |[36x5 Wis....| 4/384x5 [22.5 Stm. mag...|Eis....|Bos....|/Bos....|/Dtl..... oe ee a es: hee eee 
Napoleon. 9} 1 | 1,535/133 |85x5p ([35x5p |Gray-B.| 4/34%4x5 = /19.6/t Shb..... bat..../G&D...|G&D...|G&D...|Ful..... | SE es ee OS ened Pee Roy 
ae 2018) 1 1,895|130 (34x3 34x4 own....| 4/334x514 122.5 ee ee Eis. ...|Au-L...|Au-L...|B&B....!Det 6g sO aa os "A Sea 
ABBREVIATIONS 
Types of Construction 
*—Tires optional Arc—Archibald Dela— Delaney Hin—Hinkley Mon—-Monarch Stan—Standard Parts (: 
**—Pneumatics extra Au-L—Auto-Lite Det—Detroit Hoo—Hoopes Bros. Mun—Muncie StM—St. Mary 
***— Pneumatics and AuW—Auto Wheel Dit—Ditwiler Hrt—Hartford MWC—Motor Wheel Stm—Stromberg 
cushions extra B&B—Borg & Beck Dix—Dixie HS—Herschell-Spillman Corp. Stw—Stewart 
t—Price includes body Bij—Bijur Dod— Dodge Ind—Indestructible N.E.—North East Tea—Teagle 
bat—storage battery Bim—Bimel Dtl—Detlaff IrM—lIron Mountain N.—Northern Til—Tillotson 
bs—bevel spur Ben— Bendix Dun—Dundore Jac—Jacox Pru—Prudden Tim—Timken 
cu—cushion Ber—Berling Dur—Durston John—Johnson Ray—Rayfield Tor—Torbensen 
i—internal gear B-L—Brown-Lipe Dyn—Dyneto Jon—Jones Rem—Remy Uni—Universal 
mag—magneto Bos—-Bosch Eat—Eaton Kel—Kelsey Ros— Ross Ves—Vesta 
opt—optional Bud—Buda Eis—Eismann Kng— Kingston Roy—Royer Wal—Walker 
p—pneumatic Car—Carter Ens—Ensign KW—KW Ignition Co. Rus— Russel Wan—Wayne 
pu—pump CAS—CAS Products E&O—Eberly & Oris Lav—Lavine Sag—Saginaw Products War—Warner Corp. 
sb— Spiral bevel Cen—Central Ful—Fuller LeR—LeRoi Co. Wau—Waukesha 
stb—straight bevel Cla—Clark GBS—Golden, Belknap & Lib—Liberty Sal—Salisbury Weid—Weidely 
t—thermo-syphon Col—Columbia Swartz L-N—Leece-Neville Sav—Savage Wes—Westinghouse 
w—worm Con—Connecticut G&D—Gray & Davis *Lyc—Lycoming Sch—Schwartz Wis—Wisconsin 
Cont—Continental Gem—Gemmer Mar— Marvel Shb—Shebler Woh—Wohlrab 
Cot—Cotta G-L—Grant-Lees Mas—Master Shl—Sheldon Zen—Zenith 


MAKERS OF PARTS 


A-K—Atwater-Kent 


Apo—Apollo 


Cvt—Covert 
Day— Dayton 


Del— Delco 


Hay—Haynes 
Hels—Hele Shaw 
Her— Hercules 


McC—McCanna 
M&E—Merchant & Evans 
Mid— Midwest 


Sim—Simplex 
Smi—Smith 
Spl—Splitdorf 
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Mechanical Specifications of 1922 Motor Trucks (Cont’d.) 















































































STEER-| 
| CHASSIS TIRES ENGINE ELECTRICAL EQUIPMENT TRANSMISSION SYSTEM | & jams 
EAR | 
; P CARBU- START-|LIGHT- | | 
g SIZE 3 ; RETER IGNITION ING | ING CLUTCH; GEARSET REAR AXLE 
MAKE AND | £| © = - - 
7) = = » | 
MODEL | > 3 8) 2 |./ 3 = | | | | | 
g = 5; @ = z ~ | ¢ | | 
S EF s} — jw} e =) ze | | Be |S} | 
~ _ 2 - - ° «x o s .s!i- 
g)2iis| F] g | 2} g j<|2| 2 |E/88)2)2) 2) 3) 2 (Bs lasz2| 3 | 3 
ei a& jane ir cc = |Z} «a o|s = F/| oa] = = = = = jus! = (oec| ia = = 
1-Ton 
CONTINUED 
| 
e.-- anes 1 | 1,500/128 |35x5p |35x5p |Cont...| 4/334x5 /22.5|t.....|Stm....|....|bat..../A-K...|Bij..../Bij....|B&B..../Cvt....] 3 |Emp...| 6 |w.....|CAS....|Bim..... 
ainier.....FlS) 7 | 2150/1383 134x314 |34x4d [Cont...| 4/316x5——(/19.6/t..... Zen..... 20.0jmag...|Opt..../Opt..../Opt....|/B-L..... B-L....|3 |Shl....]7 |w....|/Lav..... em! 
Republi 10 
epublic...... 1 | 1,395|124 [34x3-[34x4_—-|Cont...| 4/384x5 /22.5|t..... Stm....|17.O]mag...|Bos....|.......|....... Ful... .|Ful....) 30 Tor...) 6 fi... Jac... MWC* 
Republic. ...108) 1 | 1,695,124 |35x5p [35x5p [Cont...| 4]3%4x5 |22.5|t. .... Stm....|25.0/mag...|Bos....|....... Del....|Ful..... Ful....{ 3 [Tor....] 6 fi..... Jac MWC. 
gnat........ 1 | 2,2273)132 34x5p |36x6p [Cont 4/334x5 22.5}pu. Stm fF ee ae ee eee | ee B-L....| 3 |Tim. 7 |w.....}/Ros StM..... 
Stoughton. ..... Ali | 1,995/130 |35x5p |35x5p [|Wau...| 4334x514 |22.5|pu... .|Stm SEES six cctree dies ots ae eee ORR F< Ree re ay Cem ae ae 
uaa betes . 1 | 1,385]/115  |34x414p |34x4%4p |HLS....| 4/334x5 |16.9|t..... Stm 40.0\bat....|N.E...|N.E...|N.E.../Ful..... Webs. .| B45 (ele. 22. FO B.S. Gem..../Nor...... 
Wateon LURE RAs : 1,975 i a wt ao 4lsseante aS pu. = ais = : ~~ *. l= yo. , ng ‘ BT : BT Rr @)| ee 6 — penes-*sleancrcar 
Water ere. eee een xp xOp ud. ExdYg -O}pu. OB... Pe eee | Ae Kcvde [Mb sccledc<hscccecclcaes Mv e cepbascchesessenes 
= er Ki 1 | 2,300/144 |36x3 |36x4.—Ss [Wau...| 4|384x5%4 |22.5]pu..../Stm.... |13.5)mag...|Fis....|N.E...|N.E...own...../B-L....] 4 |Shl....| 7 fw... ]Ros.....|Bim..... 
Law Trux. & ie Saree 130 |36x4  (|36x4 |Bud...| 4/334x514 |22.5ipu....|Stm.....|. a OR Regen ey ~~ a ee ee Re “reek “eee 
nther...... 34-1] 1,795)1385 (|34x4l4p |35x5p /|HLS....) 4/316x5 ee 30.0}bat....|Wes...|Wes...|Wes...|War....|War...| 3 |Tor.. O Batees Lav. MWC. 
Wolverine....J-1) ) |... 140 |34x314* |34x5* |Cont...| 4/334x5 |22.5|pu....|Stm..... 18.0}mag. . . Bis. ...|Bos... ./Bos....|Ful..... Ful....]..../Russ...] 8 ji..... Gem... ./own 
14 Paes 
Ace.. .| 1%} 2,295)144 34x34 |34x5 Bud...| 4 394x514 22.5jt..... ae | = seepeee A-K...|Wes...|Wes...|Ful..... 1 PAR a 2a tae ee | Sere hil 
Acme........... F | RES 141 [34x34 |34x5 Cont...) 4/334x5.../22.5)pu....|Zen..... 18.5}mag...|Eis....|Day...|Day...|B&B....|Cot....| 3 |Tim...| 8 |w.....{Ros..... “ae 
Akron Multi. ..20) 134] 1,695)13314 |34x5p [34x5p (|Hin....| 4/4x544 (25. 6|pu....|Stm.....|35.0]bat..../Wes.../Wes...|/Wes...|War....|War...| 3 |Eat....| 5 |sb....\Jac..... im. 
Atterbury....20R} 114} 2,475|144 |34x314 [34x5 Cont...| 4/334x5...|22.5}pu....|Zen..... 20.0}mag...jBer....}....... Bel... .|Ful..... Ful....} 3 |Tim...| 7 |w.....}Ros..... Are...... 
cane. , ee 4 — +1 a. 36x5 ee 4 s- “ =e “ap _.- ... {18.0 —_ : seq ; o , - “; eae tate } _- tulk, Waves oe ie e.. 
essemer....H- | 1, 6x34 |36x5 Yont...| 4/334x5 |22.5/t..... tm....|..../mgé&bt.|Bos....|Bij... .|Bij.... a 7” ae ae Te 
Clydesdale... .42| 144) 2,475/146 36x314 |36x6 Cont...| 4/334x5 23 .5it..... Zen..... 18.0}mag...|Bos....|Bij. . . .|Eis....|B-L..... cick Gt (Eo een © “RI oseasS. loaseteces 
Commerce.....12) 114] 1,800/130 |35x5* /35x5* |Cont...| 4/334x5 = [22.5/t..... Zen..... 40.0)mag.. .|Eis....|Bij..../Bij....|B-L..... a Oe ee eee ee ee 
Corbitt...... E-22) 114] 2,200)144 (34x34 (|34x5 Cont...| 4 334 35 (22. 6/t..... Stm....|18.0}mag...|Eis....|Bij... .|Bij. cs aa ee ee ee eee eel 
Dearborn...... F) 114} 2,180]...... 34x4 34x5 Bud. ..} 4/334x514 |22.5/t..... a Re, Sm V&W..|Ful..... 4 See Spee) eA a ee ee own... 
Defiance......: D| 144} 2,095)140 |35x5p (|36x6p /High...| 4 354x5. ../22.5|pu..../Stm....|....}mag.../Eis....|Au-L...jAu-L...|B&B....|GL....| 3 [Tor....] 7 fi..... own StM.. 
Denby........ 33} 144] 2,300]/136 |35x5p |38x7p |Cont...| 4/334x5 |22.5/t..... Stm..../26.5imag...|Eis..../Opt..../Opt....|Ful..... | a 2: a yh ee |Gem MWC. 
| 
Dependable... .C/ 114| 2,350)150 (34x4 34x6 Bud...| 4/334x54 |22.5}pu..../Zen..... ft Ea oe, Se WONG ace Ful....| 3 |Wis....| 8 |w.... [Ros Bim... .. 
Diamond T... .03)1-14| 1,975)132 36x34 |36x4 Hin....| 4|334x5%4 |22.5|pu....|Stm....|28.0|mag.. .|Bos..../Opt....|/Bos..../Cvt..... Cvt....} 3 jown....| 6 |w.... |Gem OR os 
Diamond T....FS} 1%} 2,525)144 |36x31q [36x5 Hin....| 4|234x5%4 |22.5/pu. Stm....|18.0jmag. ..|Bos....|/Opt....|/Bos....|Cvt..... Cvt....| 4 {Wis....1 8 |w.... |Gem kal 
Diamond T.....T| 144| 2,250)154 36x34 [36x5 Hin....| 4/334x514 |22.5ipu. Stm .}20.0}mag. . .|/Bos....|Opt..../Bos..../Cvt...../Cvt....| 3 |Tim...| 7 |w.... |Gem..../Seh...... 
Federal.......SD/}1-14| 1,800/132 35x5p |36x6p jCont...| 4 vee 22.5/pu. Zen.....|25.0}mag.. .|Eis....|Au-L...|/Au-L.../B&B....jown....| 3 /Tim...| 7 |w.... |Gem....!Det...... 
G. W. W.... ... .|1-14] 1,950)142 35x5p |35x5p /|Weid...| 4/334x514 |22.5)pu. Shb..... 38.0jbat....|Opt. Opt. | 3: | ee ae ol; Te) a ee een Sa JNe ne « 
Gary | 114] 3,250/144 136x314 |36x5  —« [Bud...| 4/4x514_—‘(/25.6]...... Cn en Se: AA Ful..... ee ae er | ee eee 
Giant. 5A 144} 2,250)138 [34x34 [34x5 Cont...| 4/384x5  |22.5)t..... ee ee eee Ree B-L.....|B-L....| 3 |Shl....] 7 |w.... jJac...../Wan.. 
Graham Bros. . 114] 1,430}140 |33x41¢p |36x6p [Dodge .| 41/374x414 |24.0|pu..../Stw.....]....|bat....]N.E...|N.E.../N.E.../Dod. Dod...| 3 jown....| 6 sb. Dod... .|Kel-St 
Gramm-B’stein 15} 144] 1,900/138  |36x314 |36x5 Cont...| 4/334x5  |22.5/t..... Stm..../25.0jbat....|N.E....|N.E..../N.E Ful..... Ful. a See) a ew woe Bim 
Indiana. ~~ ) ae 134 [34x34 |34x5 Wau...| 4/334x514 |22.5|pu....|/Stm..../20.0|)mag...|Eis....|Wes...|Wes B&B... .|B-L 3 |Shl....) 7 |w.... |Woh..../Bim 
International. . 31 1%} 1,850/129 [36x34 |36x4 own....| 4|314x54 |19.6/pu..../Ens..... 19.4)mag...|Bos....|....... N.E own... . Own. 3 jown....| 8 fi..... own..../own..... 
Kalamazoo....G1| 114}...... 144 34x4 34x5 Cont...} 4}334x5 22 .Sit..... Stm .|20.0}bat....|/Con....}/Dyn...}/Dyn...|/Ful..... Ful. ee eee lee Bim 
Kalamazoo . oe 14 2,800|144 sors |56x6 —|Cont. 4/3845, 22 Sfpu..:.|Stm. << /20-ofmag..<[Bos..:°|Dyn-<-}Dyn.°-|ul-<2--)ul-<°-] 4 feo.) 8 Jw. Ros. [Bim 
elly-S..... 4} 2, x3}4 |36x6 own....| 4/334x514 .5}pu....|Zem..... ES cae a fenn nie als dele _ Se ES oper sls My oe EE epi e 
Kissel, Gen. Util.| 114]...... 152 |36x3% = |36x5 own....| 4/374x5%4 |24.0ipu....|Stm..../12.Olmag...].......)....0.efeeeeeee War....|War...] 3 jShl....] 7 |w.... |Pru..... Smi...... 
Kleiber......... 114} 3,100}147 |36x314 [36x6 Cont...| 4/444x544 |27.2ipu..../Stm..... ae, Sl | RE See B-L..... B-L....| 4 |Tim...| 7 |w.... |Ros..... _ See 
Koehler rar D} 144] 1,985}187 |84x3144  /34x5 HS....} 4/344x5—|19.6/t..... Zen..... 18.0}mag...|Spl....|....... Wes...|Mech...|Mech..| 3 jown....| 7 |w.... |Lav..... POR... cc 
ong aa J-4) 114) 2,400]138  |34x314 /34x5 Cont...} 4/334x5  |22.5}pu..../Zen..... 18.2|mag. . . |Bos Bos... .}Bos....|B-L.....jB-L....] 3 |Shl....] 7 |w.... |Gem....|/Hoo..... 
ae -2} 1144] 2,700/150 |36x4 36x6 Cont... 4/414x5% 27.2\pu....|Zen.....|19.0}mag. . . |Eis. .......,Bos..../B-L...../B-L....| 4 |Tim...| 8 |w.... |/Ros...../Dav..... 
Mack. -AB Chain} 144} 3,000)144 ([36x4 36x314d jown....| 4/4x5..... 25.6|pu..../shb..... 19.5}mag...|Tea....|L-N...|/L-N...|own. ...|own.. 4 jown....| 6 |ch....jown....jopt...... 
Mack........ AB} 114] 3,450)144 [36x4 36x314d jown....| 4/4x5 25.6|pu....|shb..... 17.9|}mag...|Tea..../L-N...|L-N...jown..../own....| 4 jown....| 7 jbs..../own ong 
sal eae Jw ig = aoe a 34x5 Bud...| 4 Boat: 27.2/pu. own a Ree eee eee ee | == ae : Tim...| 7 /|w.... |Ros ne 
jaxwell........ 2 2 x 32x4 own....| 4/35¢x4)4 |21.0]t.....]........ PUN ondb¥ shdsneue dies cae valae enwes own..../OWN.... ta 0 tesa edsleesnsecns 
Moline........ 10} 114} 1,985]180 [34x5p [36x6p jown....| 4/3844x5 = /19.6/t..... : 24.0)mag.../Spl....jAu-L.../Au-L.../B&B....Jown....} 3 |Tor....| 8 |i..... Ros..... MWC. 
ao bee ey A. 14 a 133 =a 36x6p es. 4 3Y9x5 19.6|t..... Shb..... 25.7\bat.... _-. —: my “Ae ee ~~ — : _ a el eer - eee Ind 9 
ee Yo} 2,100/156 6x314 |36x5 ud...| 4/334x514 |22.5}pu..../Stm..../15.8]mag...|Eis....|Wes.../Wes.../Ful..... Oy Ai ek ee ae lis «e 
ou B Patan ¥ 1%} 2,175)135 36x34 |36x4 Cont...| 4/334x5 (22. 5]t..... ee Oe Ge Sa: B&B..../GrL...| 3 |Tim...| 7 |w.... |Lav...../Sta...... 
Ns 0 o oclpid 1%] 2,825|144 |36x314**/36x6** |Hin....| 4/4x5144 [25.6/pu. Stm..../25.0}mag...|Bos....|Wes...|/Wes.../Ful..... Ful....| 3 |Wis + sae sss StM..... 
fae belbreko Sa18 114} 2,880)140 [384x316 (|34x5 Hin....| 4/4x54 25.6/pu. Stm..../20.0}mag...|Bos....|Rem.../Rem...|B-L..... | ee a | Bae ae 
pte bce R-16| 114] 2,490)147 34x34 |34x5 Cont...| 4/334x5 |22.5jt..... Zen..... 18.0jmag.../Opt..../Opt..../Opt..../B-L..... ne 2. ae oe ee tiple 
eee F/3-1}| 1,245|128  |34x414p |34x4l4p jown....} 4/434x414 |27.2|pu....|Joh.....]....|bat....)......./Rem...)/Rem.../own....jown....}/ 3 jown....| 4 |sb....jown.. i aasin 
Republic. .. WX} 144] 1,795)144 = [384x344 134x5 Cont...| 41334x5 [22.5)t..... a TO eee See Pee | SE See he ae MWC. 
eee. oe Al 1%4| 1,685)130 |34x414p |34x414p jLye....| 4/344x5 = /19.6/t...../Car..... 30.0|bat....|Wes...|/Wes...|Wes...|Ful..... Ful....| 3 |Eat....] 6 |sb....|Ros..... Sch...... 
Selden... ...114-A} 114] 2,360}137 34x34 |34x5 Cont...}| 4/334x5 22.5)¢..... Stm....|18.0}mag. . . |Eis .|N.E...|N.E...|B-L B-L.. (eo: Se Poe ae CC Le 
Service........ 15|1-14| 1,840}132 34x4/op |35x5p Mid...} 4/354x5 21.0ip..... Stm .|..../bat..../Rem...|Rem...|Rem B-L..... B-L. 3S iiet....)....b....jemsa debe.: 4. 
Signal......... H| 114] 2,632/144 |34x4 36x6 Cent...} 4/414x514 |27.2ipu..../Stm..../15.0}mag. . .|Eis....|/Del....)/Del....|/B-L..... eT ny a el ee StM..... 
Standard...... 1K] 144] 1,800}134 |34x3¥4 /34x5 oe ee ee Rk ee Are Seer Serer oan 2 OE ge ee , Bea 
Sterling... ... 144] 114} 2,885)142 36x3144 |36x5 own....} 4/4x534 |25.6/pu..../Zen..... 16.0jbat..../Eis....}....... G&D...|B-L..... B-L....| 4 [Tim...| 7 |w.... |Ros.:... | pad 
Stoughton...... B} 114} 2,350/140 /|36x314 /36x5 Wau...| 4/334x514 |22.5}pu..../Stm. Ce en ee Dyn...|B-L..... B-L. 3 |Shl.. ee a 
ae oe eee J} 1%} 2,900)142 |35x5p (38x7p (Cont...) 4/444x5%4 |27.2|pu..../Opt..... a A ee ee eee i, Ful. . 1) A 8 a Ae) ee eee 
Traffic..Speedboy| 114] 1,595/128  /35x5p ‘ 35x5p Cont...) 4|334x5 |22.5/t..... Car..... 35.0)mag...|Bos....|G&D...|G&D.. .|Cvt..... } gl ae See Own....|Day..... 
ey 114] 2,400/135 [36x34 /36x5 Cont...} 4/44%4x514 |..../pu..../Shb...../16 jmag...|....... Wes. ..|Wes....|Ful..... eee eee ee Sl 
Triangle. ...... Aj 114! 2,350)144 [34x34 |34x6 Wau...| 4/334x514 |22.5}pu..../Stm..../18.0)mag. . . |Eis. NE... j/Eis..../Ful..... ile dsl Gu Mcesl @ x weed Gem....|N or Ry.. 
United. ...... Lae eee 145 |34x344 /34x5 Bud...| 4/334x514 /22.5}pu....!Stm....|18.O0/mag.../Eis....}....... Rem.. |Ful..... Ful. So ee 2 cB ee Wa Sees eae ene 
United States...N| 114| 1,975/144 36x34 |36x5 Cont...| 4 384x5 22.5|pu Stm 19.8)mag. ..|Bos....|Bos....|Bos....|Ful..... Ful. ..[ 3 Cla... es a BR: oe OR Seh...... 



















































































February 2, 1922 


Mechanical Specifications of 1922 Motor Trucks (Cont’d.) 











Nl STEER- 
i 


CHASSIS TIRES ENGINE ELECTRICAL EQUIPMENT TRANSMISSION SYSTEM eo 





SIZE IGNITION |START-/LIGHT-|cLUTCH| GEARSET| REAR AXLE 





MAKE AND 
MODEL 


Standard Wheelbase, 
Number of Cylinders 


Tons Capacity 
































Bore and Stroke 
Water Circulation 
Truck M. P.H 
Gear 

Reduction 





114-Ton 
CONTINUED 


36x34 |36x5 
34x5) 34x5) 
sae 36x 

36x3 36x5 


36x4** =/36x5** 
34x314 |34x5 
32x4 32x4 


34x314* |34x5* 
34x4 34x6 
34x4 34x6 


34x5 34x7 
34x5 34x7 
36x34 |36x5 
36x4 36x6 
35x5p |36x6p 
36x34 |36x7 


34x314 [34x5 


434x4 
rer 


4x54 
4x54 
334x5 
ia 
44exb4 


334x5 


- >.> BRE HHL 22 PER 
rs cS 
0 CORO CORR BORD COCO em: 
“IPD WMO war: 


35x5p 
36x34 
36x4 


35x5p 
36x34 


36x4 
36x4 
36x4 


36x4 
36x34 
36x4 


36x4 
36x4 
36x4 


36x4 
36x4 
36x4 


36x4 
34x4 
36x4 


36x6 
36x3 
36x6p 


34x314 
36x4 
36x6p 


34x4 
36x4 
34x34 


36x34 
36x6p 
36x4 


834x5 
334x5 
4x54 


== 

+ Oo 
x 

Ci 





25.6/t&pu. . 
27.2ipu..../Sh 
44x54 |27.2Ipu.... 


4¥{x5% |27.2lpu.... 
34x54 |19.6)pu.... 
x6 25.6)pu.... 


44%x6 |28.9}pu.... 
44x54 |27.2ipu.... 
444x514 |27.2\pu..... 


4x5 25.6)/pu.... 
4x5 25.6/pu.... 
4x54: |25.6/pu.... 


S 35 
Ss 88 


Zs SS 


M: 
Mack A 
Mapleleaf. ....AA 


Menominee... .D 
Nash 1 


oa 
wnwrPp NNrw hwwry 
2 
a 


Oot eI 


x6 
334x5% |22.5 
x54 


cm 
436x5% |28.0 
4x54 
4x56 
444x5 


Patriot... .Lincoln 
Pierce Arrow “ 


wror nwrmrn 
occ 3103 Gono 0: 0 MNS WO} MON OOr om 


334x514 


ers 
456% 


4x54 
44x54 
334x54% 
334x5}4 
334x5 
334x544 


414x5%{ 
334x544 
4x5 


36x4d 


36x7* 
36x6* 
34x4d 


~AAR. PER OEE LES PEP 2 SEL SEL SEL PES SES FS SES SPS 
ee OO — 
ark FOO OFS OEE FEE PEE SPS CeO Pe Pe COtOsT m- w ee et 


444x5% 
4¥ex5\q 
44ox5% 


4x6 
44x54 
44x54 


14x54 
44x54 
444x5\% 











>> SP PPP 
+. 0 GO 225 oon 


aw 
s 
7 =e? Sse 
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Mechanical Specifications of 1922 Motor Trucks (Cont’d.) 


i eee STEER) 
CHASSIS TIRES ENGINE | ELECTRICAL EQUIPMENT TRANSMISSION SYSTEM (Ns, WHEELS 














SIZE 


! 
IGNITION PING LIGHT-|cLuTCH| GEARSET| REAR AXLE 
MAKE AND 





| 


| 























Tons Capacity 
Standard Wheelbase, 
Make 

“Number of Cylinders 
Bore and Stroke 
Water Circulation 
Truck M. P. H. 
Gear 

Reduction 


| 

















CONTINUED 
Clydesdale. .65EX 36x4*  |36x4d* 
Columbia G 1 36x4 36x7 
Commerce..... 36x6p , |38x7p 


36x7 
36x7 
36x7 


36x4d 
36x7 
36x8 


36x4d 
36x8 
36x8 


36x4d 
36x7 
36x8 


Koehler D 36x7 
Larrab K-4): 00} 1 36x8 
Mack..A B Chain}2!2 36x4d 


36x4d 
36x7 
36x7 


36x8 
36x8 
36x8** 


38x7p 
34x8 
34x7 


36x4d 
36x7 
36x7 


36x7 
36x4d 
36x8 
36x34 


He de dn 


4x5 
444x546 


44x54 
416x5'4 
41ox5% 


44x54 
4lgx5l6 
4x6 


a odleael 


sae dee 
ree PPE EEE PP 


334x514 
44x54 
4}ox54 


4x5 
44x54 
4x5 


eens oo 


4x5 
444x5\% 
44x54 


414x54% 
4x5 
4x54 


4x54 
44x54 
446x514 


44x54 
414x514 
44x54 


44ex5 4 
i all 
x 


oo 


ee ee eke ie ie 


a 


ape 2 SPP ee Ph OO 
om aan 


o 
S 


= bo 
0 000 am: 


Ba 
Sa eu 








bo bo tO bow th bo OO bo 
gossco + 


444x544 
414x516 
44x56 


334x5%4 
436x534 
444x5 
44x54 
4x6 

4x5 


° — ° 
- PO NOW NO: Oo 


nw NwnwrDy 
ow 


ia) 
Ac 
One: Ph PAR PR! PEEL PEEL EEE PPE PEE PP HIPS 


om Can OOO ADW Soon conn 


= 
won 








446x5% 
416x6 
41ox6 


440x546 
444x5% 
46x54 


416x5\% 
4l4x5% 
44x54 


ee 
Armlieder. . .. 156 


Atterbury... . 3% 16744 
Available. . . 3 
Bessemer. . .. 4 175 


a cel ee i i 
Www www 
RMmnwm NwNwy 











Brockway... . 
Brockway 
Brockway. . . 


tow 

S88 

por bo 
nO 








Brockway 
Clydesdale 
Corbitt 


Corbitt 
Day-Elder 
Day-Elder 


44x54 
446x514 
416x544 


BEN 
. H 
— 


em GAD 


nw wo 
oso Sew SOS Soo Oxo 


4146x5% 
444x5% 
44ox50 


i) 
mor 
ee 


moo bo 


Now who 


444x5% 


414x5% |28.9}pu.... 
434x544 |36.1]pu.... 
416x514 |32.4ipu.... 


32.4/pu, t.. 
6 32.4}pu.... 
414x514 |32.4/pu.... 


414x514 |32.4]pu.... 
444x5\% |32.4ipu.... 
434x514 |30.6)pu.... 


os 


Hahn 
Hall 


ape PPT POR PEE FEE PER EEE PEE PH 


tte de te te ee ee ( otlaseiloanl ee i ee ee ee 







































































February 2, 1922 


Mechanical Specifications of 1922 Motor Trucks (Cont’d.) 


STEER- 
| CHASSIS TIRES ENGINE ELECTRICAL EQUIPMENT TRANSMISSION SYSTEM acan WHEELS 











SIZE IGNITION |START- —- CLUTCH] GEARSET| REAR AXLE 








MAKE AND 
MODEL 

















Number of Cylinders 














Tons Capacity 
Standard Wheelbase, 
Inches 

Bore and Stroke 
Water Circulation 


Gear 
| Reduction 





























3144-Ton 
CONTINUED 
International. . 61 


Kalamazoo... .K 
Kelly-Sp’gf'd K-41 


36x6 
36x10 
40x5d 





36x10 
40x6d 
36x5d 


36x10 
36x5d 
36x5d 


36x5d 
36x4d 
40x5d 


36x4d 
36x5d 
40x5d 


40x5d 
36x10 
40x5d 


36x10 
36x10 
36x5 


51-18/314 36x5d... 
Patriot Wash... ./3 36x7** 
Pierce Arrow W-2/3) 36x5d 


36x5eu |36x10cu. 
36x5 36x5d 
36x5 36x10 


36x5 36x5d 
36x5 36x5d 
36x5 40x6d , 


Schwartz... 36x4 36x8 
Selden..... .3} ls 36x5 36x10 
Service 1 36x5 36x5d 


Service....... 36x5 36x5d 
36x5 40x10 
36x5 36x10 


Sterling 36x5** |40x5d** 
Stoughton 36x5 36x5d 
Sullivan 3% 36x5 36x5d 


36x5 40x5d 
36x5 36x10 
36x6 40x12 


36x5 40x5 
cT 36x5 36x5d 
United States. ..R 36x4 36x4d 


United States... .S 36x5 36x5d 
H 600 36x5 36x10 
36x5 36x5d 


36x5 40x5d 
36x5 36x5d 
Wilcox Trux.... 36x5** 136x5d** 


Winther....... 36x5 36x5d 
Wilson : 36x5 36x5d 
36x5 36x10 


33 225 


416x5 
tenaie 


3 25 


— ie. 


oe 
ss 


Mapleleaf... . 
Mapleleaf. ....CC 


3 


46x54 
4ox54)3 
4)ox6 


414x6 
416x6 
434x6 


416x6 [5 
46x54): 
4ox5\% 


44x54 
416x546 /32 
446x634 


4lox5% 
416x5% 
4x5): 


414x5% 
444x5% 
41ox6 


414x5% 
44ox56 
44x5% 


416x6 
416x5% 
416x5% 


416x6%4 
44x5% 
46x6 


—hooe 
=n Om on: 


| ll eee ol 
Swe Nnd Oman oo: 


z 
enn FRE TA HH He 


Menominee... . 
Moreland... ‘22H |: 


Noble 


te 

~~] 

So 
ure 
Noe 


=> mor 
Sze = FI 
ow 


® > PhP Pe PEE PEE OLE PEE PPP 


sss 


se 


4 
[4 
..|4 
..|4 
..|4 
..|4 

|4 

4 

4 

4 

4 
. 4 

.|4 

.|4 

4 

4 

4 

4 

4 

4 

.|4 

4 

.|4 

14 

.|4 

14 

4 

4 

14 

.|4 

{4 

.|4 

4 

4 

4 

|4 

|4 
|4 

.|4 


414x6 
419x516 
4\ox6 
46x54 


44x54 
4x54 


pouineniines’ et ee a ~ ee OO ree Pee CO 


44x5% 
334x534 
44x64 
4\6x6 


4x6 
Yox5¥}... 
4x5 


ss 


ao ee > > > ee i 
P= 
: 


Available... . .H5 


Brockway T4 
Clydesdale. .120B 
Corbitt... . .AA-22 


Day Elder 
Denby 
Diamond-T. . .EL 


aoe 
> 


4}4x54 


434x6 
434x6 
416x6 


54x64) 
4lox54 32. 4 
416x514)! 


& M.C....K-101 


Gary..........M 
Hall. ee 
Hall... 























we ee > ee 
ee a> > eee — ee ee ee 
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February 2, 1922 LOT RACE 91 
a ao ; Mae ~) STEER- - 
CHASSIS TIRES ENGINE ELECTRICAL EQUIPMENT TRANSMISSION SYSTEM p nl WHEELS 
. wo CARBU- START-|LIGHT- 
3 SIZE = RETER IGNITION ING | ING CLUTCH; GEARSET REAR AXLE 
MAKE AND 3 — E| § : 
MODEL > 2 6} 2 |./8 : | 
‘s 3 _ a i-% 3 a 
é z at 15 g = z 8 
oa - . = 
oO o I uw = o a = 
3 ie ° 2 a Ss ° x 2 ° ° 2 ° 3 2 asi so 2 ° 
2/3/84! & 5 = €] ge jeg] & £5 | 3 z/13 3 | 3 [23 3 lsgi 222i 3 3 
ela laz| & 2/2 i2é ilalz| z Eléz|2|2| 2 | |3 2 62)e5| & = 
5-Ton l 
CONTINUED 
Indiana....... i ee 170 = |36x5 40x6d |Wau...| 4/5x644 [40.0/pu..../Stm..... 12.0}mag.... Eis. . .|Wes...|Wes.../B&B..../B-L....| 4 |Shl..../10 W...0 Woh..../Smi...... 
International..101) 5 | 3,600)160 /|36x5 40x10 jown....| 4)44%x5 = |28.9/t..... Ens a | ee ee N.E....Jown..../B-L....) 4 jowm....j11 fi..... own... .jown..... 
Kalamazoo...K-5} 5 | 4,500)160 (|36x6 36x6d |Wis....) 4/44x6 |32.4/pu....]/Stm....|12.0imag...|Bos....j/Dyn...|/Dyn.../Ful..... Ful....) 4 |Shl | i oe _ . a 
Kelly-S..... K-50) 5 4,900) 158 36x6 40x6d own... .| 4/444x6% |32.4/)pu....)Zen..... Di rlisecivddebviecees SR eee oe oe MR: Bewiees OD aS calli ads Kcastetesions «- 
Kelly-S..... K-60) 6 5,100} 158 36x6 40x7d own....| 4/414x61%4 |32.4/pu....|/Zen..... | SP) Re! ee ae eens See S Gictoses ey Mi oselcxnssupsieuniant 2 
Kimball... ... 3 al eee 164 = /36x6 40x7d_ |Wis....| 4/5x6 40.0j/pu....)Zen..... 2.0)mag...|Spl..../Wes.../Wes.../B-L..... B-L....| 4 |Shi $ We..... Woh Rais « « 
cen Ee 5 5,300|/180 {36x6 40x12 Bud...| 4/5x644 /40.0/pu..../Stm ee CN Se ee ese B-L..... B-L....| 4 |Tim 11 |w..... Ros..... __, 
Larrabee...... Wi 5 4,800) 185 36x6 40x6d Cont...| 4/434x6 36.1}pu....|Zen. 10.0}mag.. . Bos. Ua ie whee Bos... .|B-L..... B-L....| 4 {Shi eee oe | eee 
Maccar........ G| 5 | 4,950)186 [36x5 40x6d (|Cont...| 4/434x6 [36.1|pu..../Zen..... 13.5)mag...|Eis....|/Bos....|Bos..../B-L..... B-L....| 4 |Tim 10 |w..... Ros..... ae 
MacDonald....A} 7 | 5,750)180 |40x7 40x14 |Bud...| 4/44%4x6 = /32.4/pu... ./Stm. gd Ae een rors B-L..... B-L....| 4 jown....|17 jopt...jown....jown..... 
Mack...AB Trac} 5 | 3,400)120 (|36x4 36x4d jown....| 4/4x5 25.6|pu..../Shb..... 12.9)/mag...|Tea....|L-N...|L-N...j/own....jown..../ 4 jown..../10 |e own. Se 
HOE. 000. AC} 5 5,500)168  |36x6 40x6d jown....} 4/5x6 40.@ipu..../Shb..... 13.2imag.../Tea....|L-N.../L-N.. ./own. own....| 3 jown....| 9 jch own. Oo ee 
ee AC} 6%] 5,750)168 36x6 40x12 own....| 4/5x6 40.0}/pu....jshb..... 11.3}mag...|/L-N...|/L-N...|L-N own. own....| 3. jown..../10 [ch....jown. a 
Mack....AC Trac} 7 4,950}119 36x5 40x5d own....| 4/5x6 40.0}pu....)/Shb.....|/11.1}mag...|/Tea....|L-N...|L-N own. own....} 3 jown....|10 jch....jown. a wee 
TONE. Sciceve: AC} 7%4| 6,000)168 (36x7 40x7d_ jown....| 4/5x6 40 .0}pu Shb..... 10.3}mag...|L-N...|L-N.../L-N.../own. own....} 3 jown..../11 jch....jown. a ee 
Mack....AC Trac/10 5,500|119  |36x7 40x61 jown....| 4/5x6 40.0}pu....|/Shb..... 10.3}mag.../Tea..../L-N...|L-N own. own....| 3 jown..../11 |ch....jown. eee 
Mack....AC Trac} 13 5,750}119  |36x6 40x12 own....| 4/5x6 40.0jpu....|Shb..... 9.2imag...|L-N...|L-N...|L-N own. own....} 3 jown..../12 |ch....jown. ot MESS eee 
Mack....AC Traci15 | 6,000|/119 |36x7 40x7d_  jown....| 415x6 40.0jpu....|Shb..... 8.4)mag...|L-N...|L-N...|L-N...!own. own..../ 3 jown....j14 |ch....jown. he. i. 
Mapleleaf....DD} 5 | 6,490)160 |36x6 40x6d |Hin....} 4)444x5% |32.4/pu..../Stm....|11.0}mag...|Eis....|/Wes...!Wes...|Ful..... Ful....) 4 |Shl..../13 }w..... Ros..... Smi...... 
Master........ B) 5 | 5,290)170 |36x6 40x6d |Bud...| 4/434x6% |36.1}pu....jown.....| 9.4)mag...].......]......-feeeeee- B-L..... - | 4 |Tim...|11 |w..... ae Smi 
Master........ Fi 5 5,440/170 = |36x6 40x6d |Bud...| 4/434x6% |36.1|pu..../own 1h Pa dieevadsuisagddedineceote B-L..... 14 “ee a oe Ros..... Wal, Cla 
Menominee... J-3| 5 5,450} 160 36x6 40x12 Wis....} 4|434x6 36.1|pu....|Stm..../12.6}mag...|Eis....|/Bos....|}Bos....|Dtl..... Cotta..| 4 |Tim...j11 |w..... a =e 
rey 5 4,725) 180 36x5 40x12 Hin....| 4)/444x514 |32.4/pu Stm....]11.0}mag. . .|Bos..../Wes...]Wes...|Ful..... Ful....) 4 /Tim...j11 |w..... ee Smi 
Packard...... EF! 5 4,500}156 /|36x6 40x6d jown....| 4/5x54% (40.0/pu own.....|11.0})mag. . . |Dix... .|Bij. Bij own....jown....| 4 jown..../10 jw..... ee own.... 
Pierce A R-10) 5 4,850] 1 36x5 40x6d_ jown....| 4/444x63¢ /32.4/pu..../Stm .|14.0|bat....|Del....|Del Del: .. .jCvt..... own....| 4 |own 10 |w..... Ros | ee 
Rainier... .. R-17| 5 5,100}1727% |36x6 40x6d |Cont...| 4/4%4x6 |36.1/pu..../Zen..... ee Be ee TR Ss wis ....| 4 {Tim a ee Ros..... Smi...... 
Sanford. ..... 150} 5 5,100/174 |36x5 36x6d |Cont...| 4/444x5%4 |32.4/pu....|Stm....|11.0}mag...|Eis....).......)....... B&B....|B-L....| 4 |Shl rh ee Ros..... Smi..:... 
Schacht........ E| 5 4,400|168  /36x6 4x12 Bud...} 4/444x6 |32.4/pu..../Shb..... 15.0)mag...|Bos....}....... Wes...|/B&B....jown....| 8 jown..../14 |w..... own....|StM..... 
Schwartz.....DW) 5 |...... 170 = |36x6 36x12 |Bud... 4l41¢x6 32.4ipu....|Stm....|14.0}mag...|Bos....]....... G&D...|Ful.....)Ful.....) 4 |Shl..../10 jw..... eae _ 
Selden....... 5-A| 5 5,600|164 |36x5 40x12 |Cont...| 4/434x6 (36. 1]pu... .|Stm...../13.0}mag. ..|Eis..:.|N.E...|N.E...|Dtl..... B-L....| 4 |Tim + ae Gem . “Saree 
Service....... | eee 171% |36x6 40x6d |Bud...| 4/4%4x6 {32.4/pu....|/Stm..... mag...|Eis....|Wes. ..|Wes B&B....|B-L....| 4 |Tim w mA Ros..... act <. 
eI ae RI 5 4,770|180 |36x6 40x12 Cont...| 4/434x6 /36.1}pu..../Stm..... | XS ee See B-L..... B-L....| 4 [Tim ia, a ~ ae 
uy Standard......5K/5-6 | 4,400/164 36x6 40x12 Cont...| 4/434x6 36.1}pu....|/Stm | 5 Se ee eee eee _ B-L....} 4 |Tim i Se ee ea 
Sterling.........) 5 4,950|168  |36x6 40x6d jown....| 4|5x644 /40.0/pu Zen..... 14.0}/mag. ..|/Eis....}....... Wes. . .|Hels. own....| 3 |Tim. EE, eee Ros..... ‘ee 
Sterling.........| 5 | 5,500}174  |36x6 40x5d jown...| 4/5x64% /40.0jpu....]........ 18 .Ojbat....|His....}....... Wes. ..|Hels....jown...| 6 jown....| 7 |ch....)Ros.....|Smi. 
Sterling. .... ..| 74} 6,000)174 | 36x6 40x7d_ jown....| 4/5x64% [40.0jpu....|Zen..... 1644}bat....|His....]....... Wes...|Hels....jown....} 6 jown....) 7 |ch....|/Ros..... Smi 
|. See TU!) 5 | 4,800)168  |36x6 40x6d |Cont...) 4/434x6 pu....)Shb.....)12 }mag.. Wes...|Wes...|B&B..../Cot.... Shl....}10 jw...../Ros...../Smi...... 
Super Truck ‘a 5 | 5,300)164 (36x5 40x12 | Wis....| 4)434x6 = /36. 1]pu Zen..... if et ae ee Ves....|/Ful..... Ful.....} 4 |Shi....]10 |w..... Ros..... Smi.. 
Union. . 6 5,800}167 |36x6 40x14 |Wis....| 4/5x6 40.0}pu Kng....}12.5)mag...|Eis....|L-N...|L-N...|Ful....../Ful..... 4 |Wal....}10 {bs..../Ros..... Sam. .i... 
| United States. x 6 5,000|172 |36x6 40x6d |Bud...} 4/434x6% |36.1/pu..../Stm.... .}11.0 mg,bt. . Eis. ...|Bos....|Bos....|/B-L...../B-L....} 4 |Shl.....]10 |w..... Lav..... Smi 
WR siedas« UN} 6 5,000) 168 36x6 40x12 Cont...| 4/434x6 Uh. «:<besaudkil Pie dbedecaes Wes. ..|Wes...|B&B..../Cot....) 4 |Shil..../10 [w...../Ros.. Smi. 
oo, are 45) 5 4,500| 174 36x6 40x6d jown....| 4/444x534 |28.8}pu..../own.. , ES ee See: Soereee own.....jown....| 4 jown....]..../bs..../own.. own. 
Wichita....... $| 5 5,000/165 |36x6 40x6d |Wau...| 4/444x6% |32.4/pu Stm. 8.5imag..../Eis. ...|N.E....|N.E = Sav....| 4 |Sav..../14 |bs....)/Ros own. 
a ee 5 + wad oe 36x5 40x12 Bud...| 4/434x6% |36.1/pu..../Stm ee See eae M&E...jown....|....|/Wal....}..../w..... own Smi 
i Wilson........ 5 4,520|160 |36x6 40x6d jown 4|334x6 ..../pu..../Stm Se eae Eis... .|Eis. | J ee ee ee 0, ee eee ee 
Winther...... 10; 5 5,250] 162 36x6 40x6d |Wis....| 4/446x6 |32.4/}pu....]/Mas....|12.0}/mag....)Eis....|Wes...|Wes B&B....|B-L....| 4 jCla....}12 fi..... Ros..... aebewet.:. 
Winther...... 14C| 7 5,900) 16 |36x6 tOx7d = | Wis...) 4/5x6 40.0}pu....|Mas..../10.0}mag.. .|Eis....|Wes...|Wes.. .|B&B..../B-L....] 4 |Cla....{12.0}i..... Ros..... > 
ABBREVIATIONS 


Types of Construction 








*—Tires optional 
**—Pneumatics extra 
***—-Pneumatics and 


Arce—aArchibald 
Au-L—Auto-Lite 
AuW—aAuto Wheel 


Dela—Delaney 
Det— Detroit 
Dit—Ditwiler 


Hin—Hinkley 
Hoo—Hoopes Bros. 
Hrt—Hartford 


Mon—Monarch 
Mun—Muncie 
MWC—Motor Wheel 


Stan—Standard Parts Co 
StM—St. Mary 
Stm—Stromberg 


cushions extra Dix—Dixie HS—Herschell-Spillman Corp. Stw—Stewart 
j—Price includes body B&B—Borg & Beck Dod—Dodge ‘ 
bat—storage battery Bij—Bijur Dtl—Detlaff entre teil N.E.—North East bp 
bs—bevel spur Bim—Bimel Dun—Dundore N.—Northern —— 


cu—cushion 
i—internal gear 


Ben— Bendix 
Ber—Berling 


Dur—Durston 
Dyn—Dyneto 


Jac—Jacox 
John—Johnson 


Pru—Prudden 


Tim—Timken 
Tor—Torbensen 


mag—magneto B-L—Brown-Lipe Jon—Jones Ale ag Uni— Universal 
opt—optional Bos— Bosch Eat—Eaton em—Remy 

P— pneumatic Bud— Buda Eis—Eismann Sees seen a Ros—Ross Vau—Vesta 
pu—pump Ens—Ensign . Roy—Royer Wal—Walker 


sb—Spiral bevel 
8th—straight bevel 
t—thermo-syphon 
Ww—worm 





MAKERS OF PARTS 


A-K—Atwater-Kent 
Apo—Apollo 


Car—Carter 
CAS—CAS Products 
Cen—Central 
Cla—Clark 
Col—Columbia 


E&O—Eberly & Oris 


Ful—Fuller 


GBS—Golden, Belknap & 


Swartz 


KW—KW Ignition Co. 


Lav—Lavine 
LeR—LeRoi 
Lib—Liberty 
L-N—Leece- Neville 


Rus— Russel 


Sag—Saginaw Products 
Co. 
Sal—-Salisbury 


Wan—Wayne 
War—Warner Corp. 
Wau—Waukesha 
Weid—Weidely 
Wes— Westinghouse 


Con—Connecticut G&D—Gray & Davis Lyc—Lycoming Sav—Savage Wis—Wisconsin 
Cont—Continental Gem—Gemmer Sch—Schwartz Woh—Wohlrab 
Cot—Cotta G-L—Grant-Lees Mar— Marvel Shb—Shebler 


Cvt—Covert 


Day— Dayton 
Del— Delco 


Hay—Haynes 


Hels—Hele Shaw 


Her—Hercules 


Mas— Master 
McC—McCanna 


M&E—Merchant & Evans 


Mid— Midwest 


Shi—Sheldon 
Sim—Simplex 
Smi—Smith 
Spl—Splitdor® 


Zen—Zenith 
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DETAILED SPECIFICATIONS 


ENGINE . ENGINE 


 leSieee le: 3 i 
Name and Model “| ) =|: : i : = is sek 3 


All-In-One 
Allis-Chalmers 
Allis-Chalmers 




















..|Piston.. .| Kingston. 14 
. .|Piston... ~— 


























rar, and Taylor. . 
Aultman and Taylor. . 
Aultman. and Taylor. . 














8 : ¥ 
4444444 42444244952555 





1...) 2-644x7 
.| 4-374x5 


Catterpillar 
Catterpillar 


addaaaa gaaa 42 





....(Linga....14 
. .|/Stromb’g. 144 
Beant 18 
° %.. 
.|Stromb’g.1% 
v ioe Tillotson . oe 
Gear... Kingston. 
fea Ehome...* 
. | Ki mn. 
Holley 
Kingston. \ 


. .| Kingston .14 
Gear... .|Bennett. .134 


..|Benneti. . 


.. .|Schebler. . 
. .{Schebler. . 


Emerson-Brant.. . . : wee A 
Emerson-Brant OQ : -e ee] 4-434x5 
Emerson-Brant.. . . . -e+-| 4-534x7 








Lycom.. 
Climax. . 
Buda... 
Own....| 4-4 


Erd.....| 44 x6 
15-28|Beaver. .| 4-434x6 


18-36] Wauk...) 4-434x634' 


-20\Own....| 2-544x64I... 
-30\Own.... 
9-16) Wauk... 
12-20] Wauk.. . 
12-25) Wauk.. . 
15-30|Midwest. 


15-30)Climax. . 
40-70|Own.... 
5-10|LeRoi... 
8-16/Own.... 
15-30|Own.... 
15-30|Own.... 


18-32|Climax. . 


12-25|Midwest.| 4-434x5%4|I. .. . .|Pai wail ie ae . C. 8..|Gear... .|Ki 
15-30|Beaver. . $F AS iC roel batt , es ee ....|Kingston. "1% 
16-32|Climax. . wr . .|Pai imax.... 1200|W.... Pu oh. ....|Stromb’g.1%4 








robo bototorote bs to 
mA Dives & 
S 
S 
= 
x 





= 
S 














= 
OO 
ac 
oo 


mioe 
toe 





— 


acs 
:? Bs ssie: : Ss: 
gaa seeaee = 448444a44 422 <2 


International 
International 


nan 








— i ..| Pai imax....|C ae er ee ooo fumes. 9 
20 30(Bude. o : 2 Meith: 
Ba eae 
....|{ Kingston. 1 
. .|Stromb’g.1% 


Little Giant........... 
Little Giant 














Minneapolis 
Minneapolis 
Minneapolis 


Wauk... 


Own.... 
Own.... 
Own.... 
Own.... 





Hori.. 
Hori. . 





























Kingston. 1% 
Kingston. 4 
Kingston. 

: ig 


. .| Kingston 
. .|Holley. . “ii 
...{Stromb’g. 144 








° ~ water’ Cir. Sp.... — 
Hori. .|Si SOR: rae .Sp.Me. 

Hori. .| Pai 600|W.... ine... .C.8.Me. ...| Kingston. ii 
900| Hori. .|Pai .900/W.... odine. .. end . C. 8. .|Pis' —* 1% 


Rs. 05 


cohometotots 8 CON NWNNEH WIRD dRNH St WePbobotoh totonwcece C9 
Cucomm ¢ SHUN Me Sip ioly 
SCHCSHH & SRHENAN ae bobo 


a= See ot mite ss: 
ee : Sie, ade a 
oem 6-6 ° a as 






















































































ABBREVIATIONS—B. & B.—Borg & Beck; H. B.—Horizontal Bars; W.—Water; Hol. C. S.—Hollow crankshaft; Gr.—Gravity; Vac.—Vacuum; P.— 
Pump; Bring.—Berling; D. D.—Dry Disk; D. 'O.—Disk in Oil; Struct. —Structural Steel; Cent.—Centrifugal; Cir. Sp. —Circulating splash; Rev.—Revolv- 
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OF 1922 FARM TRACTORS 








Electrical 












































— CLUTCH TRANSMISSION WHEELS FRAME 
= a 3 
= “ 8 ‘ 3 oo q : 3 
i) 3 > 3 > 
s: fof | Gs | ats] = | x |absleFe az ie] 22] 22 GE ab lsaled] 7 | 2 
s32/22| <4) | 62 | see 2 | & (EEE ER 2s | sa] oe | Eb Gel ledled! 2 | 3 
poll = So wal « — 

‘a 2 3 3 = e - 3 =< 2) Zs as z = = 
“imei Gr....]2-5G-22K.....| Vortex. .|Bring.....|Detlaff......|D. D....|Americ’n| 2 |Rim....|No...|Dead...|Fork......| 2 | 52x 8)....| 1 |Struct. 94 
No Gr.. 1-3“ ord os > | RS Sap ee | 2 Sees D. D..../Own.. 1 |Rim....|No...|Dead...|}Worm 2 | 48x 6)....) 2 |None. 80 
No Gr. 1-20G....... Ae eee Se Shoe... ./Own.. 2 |Rim....|No...|/Rev....{Knuckle 2 | 46x12}....| 2 |None. 78 
Yes...|Gr....|1-734G-25K...|Taco....|.......... ee Shoe....|Own.. 2 |Rim....|No...|Rev....|Knuckle 2 | 50x12}....) 2 |None. 94 
No.../Gr..../1-85G....... i cacluccureeads eee Shoe... .|/Own.. 2 |Rim....|/No...|Rev....|Knuckle 2 | 50x12|....| 2 |None. 94 
No.../Gr..../2-5G-23K.....|Bennett.|Bosch..... eee D. D....|Own.. 3 |Spoke.../...... Rev....|Knuckle...) 2 | 38x12}....) 2 |Struct...) 75 
No.../Gr....|2-5G-24K.....|Bennett.|Bosch & K.|Own........ D. D....|Own.. 3 |Rim....|No...|Rev... uckle. 2 | 48x12)....| 2 |Struct. 80 
Yes...|Gr....}2-25G-5K...../Bennett. _ ee ey D. D.. wn. . 2 \Spoke...|No...|Dead...|Knuckle...| 2 | 54x14)....| 2 |Struct. 96 
Yes.../Gr..../2-5G-20K...../Bennett.|.......... > Se D. D....| Nuttall 2 |Rim....|No...)Rev....)Knuckle...}) 2 | 54x12}....} 2 |Struct 96 
wantetard . poet |S |: eee |) ere a ee) ee ee ere eS ee ee eee Aro 
No.../Gr....|2-6G-16K...../Bennett.|Eisemann../T. D........ D. D....|Own.. 1 |Rim....|No...|Rev....|Knuckle...] 2 | 70x12|....| 2 {Struct 98 Aultman and Taylor. . . . 
Yes.../Gr.. eZ occ wene-s Eisemann..}Own........ Shoe. ...|Own. 2 |Rim....|No...|/Rev....|Swinging..| 2 | 70x20}....| 2 |Struct. 102 12800) Aultman and Taylor. . . . 
Yes.../Gr.. te eee Eisemann..|Own........ hoe. Own. 1 |Rim....|No...|/Rev....|Swinging..| 2 | 90x24/....) 2 |Struct. 136 23400} Aultman and Taylor... . 
| Fe ER = Bee :|Bennett.|Eisemann../B. & B....... Plate Own. 2 |Axle..../Yes.../Live....|Power..... 2 | 40x10)....| 2 |Steel.. 70 3950) Automotive............ 
Yes.../Gr.... acid ae eee | SS Re Ty Own.. 2 |Spoke...|No...|Rev....|Swinging..| 2 | 50x12|....| 2 |Struct. 90 rv | SS RE er 
Yes...|Gr....|1-6G-16K.....].......Jeseeeeeees Cee D. D....|Own.. 2 |Hub..../No...|Rev....|/Knuckle...| 2 | 52x14)....] 2 |Struct...) 80 | G000)Avery...............4. 
Yes.../Gr.... Heike Bennett.|.......... _. eee Shoe..../Own.. 2 |Spoke...)No...|/Rev....|Swinging..} 2 | 56x20)....) 2 |Struct. 95 MI k ccccaceeosaaddee 
soeses Gr....]1-344G-20K...|Bennett.|..........(Own........|D. D....{Own.. 2 |Spoke...|No...|Rev....|Knuckle...| 2 | 60x16)....| 2 |Struct...| 96 | 7540)Avery.....:........... 
Yes.../Gr....]1-534G-34K...|Bennett.}.......... |. Ree D. D....|Own.. 2 |\Spoke.../Yes...)/Rev....\Swinging..} 2 | 65x20)....| 2 |Struct. 97 | eee ere 
, = SS . aa eee eee ae D. D... ./Own. 2 |Spoke...|No.../Rev..../Swinging..| 2 | 69x20)....} 2 |Struct 114 I hc cscecccdcesdet 
Yes.../Gr..../1-5 a SE, Se RSS D. D....|Own. 2 |Spoke...|No.../Rev..../Swinging..| 2 |874x24)..../ 2 |Struct > esl CO Ss err 
a ee | CR Bemnett.|......c00e . eee D. D....|Own. 3 |Rim....|No...|Dead...|Knuckle...| 2 | 38x10)....} 2 {Struct 90 ae ren 
coke ee eee t.....|Dixie.....JOwn........)}D. D....J/Own a a ee ee ee eee eee eee eS eee 
CA fee ot ee eee ee Sa Cont..../Own.. 3 |Rim....|Yes...}Dead...|/ Knuckle 2 | 54x12/....] 2 /Struct. 80 ne ee, OREO EEE 
No.../Gr....]2-5 and 10G...|R. W...|Bosch..... BD. &B...... D. ../Own.. 2 jAxle..../Yes...|Dead...|Knuckle...}....|...... 2) 2 |Struct. 80 4850 Botes ee Mule).. 
No...}Vac... a: Pomona. |Bring..... ee Plate... .]Own.. 2 |Rim....}...... Dead...}..++++++0. vesfeseeee] 2 ]...<]Nome@...]..--.. (PRE HF 
No.../Gr....|1-80K....... Bennett.|.......... | Ree Cont....J/Own.. 2 |Rim....|No...|Live....|/Knuckle Wt Gene cd S Weeds deliv cacsslacudes See ee 
No. ../Gr....]2-2G-1014K...|/Own....].......... _ eer Shoe....|/Own.. 2 |Spoke...)Yes...)Live Knuckle 2 | 42x 9)....) 2 |Cast.. 65 SI St cccnsaacd 10-18 
No.../Gr..../2-234G-20K...j/Own....|.......... Own &B. &B./D. D....|/Own. 2 |Spoke.../Yes.../Live Knuckle 2 | 52x14}....} 2 |Cast.. 7614} 6460/Case............. 
Yes...|Gr....|2-334G-2614K.|Own....|.......... a, ee hoe....j/Own.. 2 |Spoke...|Yes...|Live Knuckle 2 | 56x16)....) 2 |Struct. 96 on ee 
No. ..|Vac...|1-4 450 caw soe wn....|Hisemann..|Own........ D. D....|Own.. © GR bi chaccedsbeahecccdddcadassccahesdehadsdes 29 bcs ees 83 9300) Catterpillar........ T-11 
No...|Vac...]1-45G....... Own.. 1) _ eee D. D..../Own.. | a a ee Fagen) Fe gudaced 2|..../Cast.. 98 vo Catterpillar........ T-16 
ee Gr... .|2-1G-9K.....2].....211] Dixie. : 22 2/Bierman...: :|Shoe. Own.. 2 |Rim....|......|/Dead...|/Kmnuckle...| 2 | 48x12}....| 1 |Struct. 69 ee 
nob Gr..:.|2-44G-6K.....|Own....]..........|B. & B......|Plate..../Own.. 2 ee ee eee ee ae eee eae eee Ret Ley 
No.../Gr....]2-84G-13K....|Own....|.......... <> . D....]Own.. a) ee ee Oe Bae cabsdaaae 2 ee ees Ae ere: ij 
No...|Vae...|1-20G....... Cyclone.|.......... Bierman..... Shoe....JOwn....) 1 jAxle....)...... Live. ...|Knuckle...| 1 | 42x10 2 |Struct.../ 108 | 5300|Dakota................ 
No...)Gr....}1-16G....... Cyclone.|Bosch..... ee .D....\Own... 3 |Axle....(No...(Live Swinging..| 4 | 40x12 ....|Struct. 99 6800|Depue............... A 
Yes.../Gr....|2-4G-20K...../Bennett./K. W..... Own........ Cone..../Own... 2 |Spoke...|/No.../Rev..../Knuckle...j| 2 | 54x12 2 |Struct 8714] 4550|Emerson-Brant.. . . 12-20 
Yes.../Gr....}1-4G-16K.....|Bennett.|K. W..... NGS Seca as Cone....j/Own... 3 |Spoke...)No.../Dead...|/Knuckle...} 2 | 60x12 2 |Struct. 93 6500|Emerson-Brant....... Q 
Yes...|Gr....}1-5G-35K.....|Bennett.|Simms..../Own........ Cone....|Own... 2 |Spoke...|Yes...|/Dead...|Swinging..| 2 | 72x16 2 {Struct 126 9400|Emerson-Brant.. . . 16-32 
a ee Own... .|Dixie..... ET ECE ae Own.. SSS ee ere Mauckie...1 2 f--wefeoes 2 {Struct 97 SEE ee D 
Yes...|Gr....]2-5G-15K.....|Oren....|Dixie..... | oe SS ee See 2 |Spoke...|No...|/Dead...|Knuckle...| 2 | 52x26 2 |Struct...|- 82 5200|Farm Horse.......... B 
No.../Gr,.../2-5G-25K.....|R. W.../K. W..... » eee D.D....JOwn....} 2 |Rim....)No.../Dead...)/Knuckle...) 2 | 54x10}....) 2 |Struct...) 83 Farquhar 
No.../Gr....]2-80G-30K....]........ | Aa NS iivncos Fric....|Own....| 1 |Rim..../No...|Dead...|Swinging..} 2 | 84x20}....] 2 |Struct...) 132 
No...(Gr....(2-80G-80K....|........ ie Wiscee a eee Fric....]Own....| 1 |Rim....|No...|Dead...|Swinging..} 2 | 84x24).. 2 |Struct...} 132 
Yes...JGr....}2-44G-21K Own. 2 — | Sea Dd. 0 Own....) 3 jAxle....)/No...|Live..../Kmuckle...| 2 | 42x12).. 2 \None. 63 
Yes...]Vac.../2-2G-20K.....]........ Dixie. .... J Shoe ee 3 |Spoke...}/No...|Dead Knuckle...| 2 | 60x12 2 |Struct 90 
No.../Gr....|2-83G-20K...../Bennett.}.......... 1 eee Shoe Nuttall. 2 |Rim....|/No...|/Rev Knuckle. . 2 | 60x10 2 {Struct 92 
No.../Gr....{1-8G-17K.....|Bennett.|.......... ee: Shoe Nuttall..| 2 |Rim..../No.../Rev Knuckle 2 | 60x12 2 |Struct. 92 
No.../Gr....{1-34G....... Bennett. | Bosch OR. adecas Cone Own. D Bidccccsadencacs Rev. Knuckle 1 | 54x54 2 |Struct...]...... 
Yes...JGr..../2-1G-14K.....]Own....|K. W..... J CCer Cont....|Own.. 2 |Rim....|No...|Rev Knuckle 2 | 46x10 2 |Struct. 76 
Yes.../Gr....}2-1G-23K.....]Own..../K. W..... OUR. ..00% Cont..../Own.. 2 |Rim....|No...|/Rev....|Knuckle 2 | 52x18 2 |Cast.. 89 5275|Hart-Parr............. 
ee ee | eS eee eee Creer Own.. 7 |Axle....[No...|Live. ...fKnuckle 2 | 54x 8 2 |Struct...| 90 | 4000)Heider.............. D 
ee ae SS ee en ee enn rae Own.. 7 |Axle....|/No...|Live....|Knuckle 2 | 57x10 2 |Struct. 96 6000|Heider............... Cc 
Yes.../Gr....]1-1144G-22K...|Bennett.|Kingston. .|}Own........ Shoe Own.. 2 |Rim....)/No...)Rev....|/Knuckle 2} 60x10 2 |Struct. 91 ee 
No.../Gr....]1-23144G..... R. W.../Eisemann..}Own........ q Own.. 2 |Rim....|/No...|/Rev....|Knuckle 2 | 60x10 2 /Struct. 91 SE oo ccna cncacces 
No...|Gr....{1-3G-15K.....|Bennett.|.......... og Se D. D....| Foote 4 |Axle..../No...|Live....|/ Knuckle 2 | 54x12 2 |Struct. 92 5000) Ilinois............... c 
Yes.../Gr....]1 or 2-70G....|Bennett.|K. W..... ee Shoe. be _ aa, Tel eee Swingi 2 | 96x30 2 |Struct. 137 20800) Imperial..............- 
ee Gr....11-12G ......./Bennett./Kent......jOwn........]........{OWM.. 4 |Spoke...|No...|Dead.. .|Swi 2 | 50x12 1 Oe eee eR 
No.../Gr....}2-1144G-1114K.|Own. ...|Dixie..... |, een D. D....|Own.. 3 |Spoke.../...... Dead. . .| Knuckle 2 | 40x12 2 {Struct 85 3600) International... .... 8-16 
Yes...JGr....]2-1G-16K.....J]Own....]......0.5. Own........ 1 ee ee Pe 1’ Whe ae Live Knuckle 2 | 50x12 2 |Cast. . 85 5400| International. ..... 15-30 
Yes...|Pres../2-24K....... 1 Se BR ot oe Wiis cevedabuecaders Own.. 2 |Spoke...|...... Knuckle 2 | 66x14 2 94 8700} International... .... 15-30 
Yes.../Gr.. 5G-20K.....|Bennett.|Splitdorf...|Own........ Shoe Own.. 2 jAxle....)/No...jLive....|Knuckle...) 2 | 48x12 2 reg 84 GING venecchussaees 
Yes.../Gr..../2-2G-40K...../Own..../Kingston..|Own........ Shoe Own.. 2 |Axle....|/Yes...|/Rev. Swinging..| 2 | 60x18 ..-.|Struct...} 42 ee ae 
No.../Gr....]1-19G....... Taco....|Splitdorf...}Own........ Shoe. ...|Own.. 2 |Spoke...|No.../Rev. Knuckle 2 | 48x12 2 |Struct...) 78 ae 
Be care Gr....}1-2G-18K.....]/Taco....|Splitdorf...}Own........|/Shoe....|Own.. 2 |Rim....|/No...|Rev. Knuckle 2 | 54x12 2 
No. ../Gr....|1-314G-30K...| United. .| Dixi te. * 2 |Rim....|No.../Rev. Knuckle 2 | 54x12 2 
No.../Gr....]1-334G-20K...| United. .  f) reese i a Ee eee FF oe ree Sey 2 
No...|Vac,..|1-28G....... Own... .|Dixi @ leskssdd ) Eee age 4 | 50x12]....].... 
No...]Vac...]1-80G........Jesee0s. @ bescpeces No...|Dead...|Knuckle...) 2 }...... 2}.... 
Yes.../Gr....|1-5G-20K.....|Donald’n 3 |Rim....|No...|Dead...|Knuckle 2 | 54x14]....) °2 
Yes...|Gr....|1-5G-35K. ....|Donald’n 3 |Rim....|/No...|Dead...|Knuckle 2 | 66x20)....) 2 
Fe ait: 2-8G-18.3K...]........ i Dec wileececs Live. ...|/Knuckle...}....} 56x12]....).... 
MOB. .ohesnate -~6G-17K.....|Bennett a: See Live. ...|/Knuckle...]....| 54x12/....].... 
me, uhwtewat 2-9G-30K.....).....60- DS. Picks ccc Live. ...|Swinging. .|....]| 62x10}..../.... 
> “e eens SO ee ere , a) Se Ree Live. ...|Swinging..|....} 85x30}....)  .. 
No.../Gr..../1-2G-10K.....|Bennett. 1 |Axle..../No. ..|Live. ...|Swinging. 3 T-aa f....5 3 
No.../Gr....]1-15G....... ett. we ae ee: eC eee 2S PO hc. e<< 
No. ..|Gr....]1-28G....... Bennett 2 |Axle....|/No...|Live....|Knuckle...| 3 | 52x10)....) 2 
Yes...|Pres. ./2-1G-23K.... d.. 2 |Rim....|/No...|Rev....|/Knuckle 2 | 51x12)....) 2 
Yes...|Pres. .|2-1G-31K.....|Donald.. 2 |Rim....|No...|Rev....|Knuckle 2 | 56x16]....) 2 
Yes...|Pres. .|2-1G-45K.....|Donald.. 2 |Rim....|/No...|Rev....)/Knuckle 2) 64x20)....) 2 
Yes...|Pres. .|2-8G-70K.....|........|... 1 |Rim....|No.../Rev....|Swingi 2 Pe ee 
IO. . MMC tctlis vax atands <odaatauctelias 1 |Rim....|/Yes...|Dead.../Knuckle 2 | 48x7|....] 2 
Yes.../Gr....]2-1G-13K.....|/Bennett 1 |Rim..../Yes...|/Rev....] 2| 56x10)....) 2 



















































































ing; A pp ee Hori.—Horizontal; Pres.—Pressure; Teret Tensile; Cont Cont.—Contracting Band; Fric.—Friction; G.—Gasoline; K.—Kerosene 


0.—Oil; B. 


L .—Brown-Lipe; Ecc. —Eccentric; Hyd.—Hydraulic; T. D 
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DETAILED SPECIFICATIONS 











x 
me 


Cylinder 
Type 
Fluid 





12-25|Climax. . 
20-40)Own.... 
40-75)Own.... 
12-25/Chief. . 
10-20|Own... 
12-25|Wauk...| 4-434 ay, 


.| 44 x5% 
d evens 
“71 4-834x5% 
-| 4-434x6 
«| 4-4 x5 
18-36|Beaver..| 4-434x6 


15-27|W&MW| 4-4)4x6 


Stromb’g.114 
. -|Kingston. 114 


wmnww 
ane 





nwo ort 


o 


.-|1100) Vert. . 


..|1050) Vert. . 
..| 750) Vert. .|Si 
..|1000) Vert. . 
-| 900] Vert. . 
-| 900/Vert. . 
. -}1000} Vert. . 


. -]1000| Vert. . 


. .| Piston... 
.-| Piston... 


WCAnInroo 
on 


ao 


Townsend 
Townsend 


Tracklayer 
Traylor 


orb 


Twin City. . 
Twin City 
Twin City 


4aedeadeesaae 444444 4 442442 


7 2 
Holley. . .21 


...|Bennett. .14 
..|Schebler. . 
..|Stromb’g. 1% 
....|Stromb’g. 11 
Gear... .|Schebler. . 


40-65/Own.... 
15-25|Own.... 


or 


16-30|Chief. . . 
12-25) Wauk... 

9-18|Own.... 
15-30|Beaver. . 
20-40) Wauk... 


I 


Duplex... .|C 
Vert. .|Pairs......| Waukesha. |C 
Vert... Climax.... 


Vert. . 
: Vert. . 
.| 700|Vert. . 


..|1000] Vert. . 


RHAMAWONOM SCHDBANBMNMOmAIA 


' Seb 114 


..|Stromb’g. 1144 
Stromb’g. 14 
..|Stromb’g.114 


aaa 44442444 


veo) 4-584x7 
12-25|Buda...| 4-414x514 
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ABBREVIATIONS—B. & B.—Borg & Beck; H. B.—Horizontal Bars; W.—Water; Hol. C. S.—Hollow crankshaft; Gr.—Gravity; Vac.—Vacuum; P.— 
Pump; Bring.—Berling; D. D.—Dry Disk; D. O.—Disk in Oil; Struct. ~-Structural Steel; Cent.—Centrifugal; Cir. Sp.—Circulating splash; Rev.—Revolv- 








Buyers’ Guide to Tractors 


One and Two Plows Three Plows (continued) 


Name and Model Draw- Belt Price Traction Cylinders Fuel Name and Model Draw- Belt Price Traction Cylinders Fuel 
bar H.P. H.P. bar 22.2. HP. 


All-In-One 30 $1975 4 Ver. G-K-D ware 2W 4 Opp. 
Allis Chalmers erin 4 Ver. G a Track Runner. . ae ey fre 4 Ver. 
16 4 Ver. G-K-D || Bat 4 Hor. 
18 4 Ver. G-K-D Bates_-(Steel Muie) F.. 4 Ver. 
20 4 Ver. -K 2 Hor. 
18 4 Ver. 4 Ver. 
18 4 Ver. 4 Ver. 
4 Ver. 4 Ver. 
2 Hor. 4 Ver. 
4 Hor. 4 Ver. 
4 Ver. 4 Ver. 
4 Ver. 4 Ver. 
4 Ver. 2 Hor. 
2 Hor. 4 Hor. 
2 Hor. 4 Ver. 
4 Ver. 4 Ver. 
4 Ver. 4 Ver. 
4 Ver. 4 Ver. 
4 Ver. 4 Ver. 
2 Hor. 4 Ver. 
4 Ver. 4 Ver. 
4 Ver. 4 Ver. 
4 Ver. 4 





QQ 

) 
— 

7) 


A 


Emerson—Brantingham.. 


Heider—D 
Farquhar—15-25 


Indiana—F .. 
International—8- 16. 


QQAOK 
o 


ys 
a 
Ww) 


Oskosh—M 
Reliable 
Samson—M 
Sandusky—J 
Shelby—C 


: QAQOFEOQ 


RO: OR 
= > AOAA 


PAPA 
AOA 


m 





at iat: 


ols 


Wellington—B 
Whitney—D 


WNNENNNNNNNNNNNNNNNNNNNND 
4s4esseesssseseseesaeeeee45 


OQ: AQAQ: 
— 


2 Hor. 
2 Hor. 
4 Ver. 
ie 

4 Ver. 
4 Ver. 
4 Ver. 
4 Ver. 
2 Ver. 
2 Ver. 


QAQMQARAOO 


Oskosh—G 
Peoria—L 


my 


Allis Chalmers 
Allis Chalmers 
Allwork—G 


Shelby—D 
Steady Pull 


: ORO 
: 


bo 
4eeasaaas: 44eeeeeeessees: eee: = 


; QDQQROAR 


e: 
mi: AA 
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Electrical 
Gestem CLUTCH TRANSMISSION WHEELS FRAME 
= — 
= 3 : 3 $e 13] we e| . g 
. 3 $ ee] Pal _ s = te 2 33 ale = Ss 
333] 33 idl 3 Sil] ue | ia F | i ae d2 (tats| | | 4 
Soe ek os eas s sé. 5a| & s et oe Sul #2 leeles = 
} < bi 3 = 3 =< a Zs - S >| = > 
'aco....|Eisemann..|Own........ 3 |Axle..../No...|Live....|Knuckle...| 2 | 50x12 2 |None. 84 
ee ee ao 3 ony 3 |Hub....|No...j/Live....|/Knuckle...| 2 | 60x18 2 |Struct 89 
Bennett.|K. W..... 3 |Hub....|/No...|Live....|/Knuckle...| 2 | 96x24 2 |Struct 156 
..|Eisemann..|Rock....... 2 |Rim....|No...|Rev....|/Knuckle...} 2 | 56x10 2 |Chan 93 
Suau eee i RR ery 1 |Axle....)No...|Live....|Swinging..| 2 | 48x10 2 |Struct, 66 
cS eeeacul ee Wowtoukcetcecesecel 2 |Rim....|No...|Live..../Knuckle,..| 2 | 60x10 2 |Struct...|...... ER 
Simms....|Own........ 2 |Axle....)No...|Live..../Knuckle...| 2 | 45x12 2 |None 6414 
Beommett.|....-scces EES SD CR... ais clcwscnsed Knuckle...| 2 | 48x12 2 |Struct.. 96 
Bennett.}.......... ee 8 S TMs. chess ckacesdcns Swinging..| 2 | 56x16 2 |Struct...} 100 
Bennett.| Dixie... .. Fuller....... 3 |Axle....|No...|/Dead...|/Knuckle...| 2 | 42x12 2 |Struct.. 72 
Bennett.| Dixie... .. a ae D 2 |Rim....|/No...|Live....|/Knuckle...| 2 | 48x12 2 |Struct...| 80 
../Oren....|/Bosch.... . {ee 2 |Spoke...|No...|Dead...|Knuckle...| 2 | 42x12 2 |Struct. 87 
Own....|Dixie..... Sees 1 |Axle....)No...|Live....|/Knuekle...| 2 | 60x12 2 |Cast.. 114 
Optional | Dixie... .. : ee 2 |Hub....|Yes...)Dead...|Knuckle...| 2 | 36x16]....| 2 |Struct...| 817%) 5200/Tioga................. 
Own..../K. W..... Ran cee S 2 |Spoke...|No...)Dead...)Knuckle...} 2 | 54x10)....) 2 |Struct...) 91 
Bennett. |Eisemann..|Hilliard. .... 3 im....|No...|Dead. . .|Swinging 4 42x12)....|..../Struct...} 100 
| Pa i eee C 2 |Spoke...}/No...|Dead...|Knuckle 2] 41x6 |....| 2 {None...| 54 | 2000/Tere.................. 
Optional.|K. W...... a 1 |jAxle....|No...|Live....|Knuckle 2 | 48x12)....] 2 |Struct.. 84 
Optional.|K. W..... rr 1 |Axle....|No...|Live. Knuckle 2 | 56x18}....| 2 |Struct. 
Optional.|K. W..... ee ee § 1 |Axle....|No...|Live. Knuckle 2 --.| 2 [Struct. 110 
Pomona.|K. W..... | ee S Tes. . ee ws celaeacenssas “PEP Henietes i eel ee 
to ee (es eer 1 |Rim....|No...|Dead...|/Knuckle 4 | 38x10|....| 2 |Struct. 76 
...-{Bosch..... Hilliard. .... a ee ee | ae eee ae A i oO ee ee 
..-|Bennett.|Bosch.....|T. D........ D. D 2 |Axle....)No...|/Live....|/Knuckle...| 2 | 50x12)....| 2 |Cast... 
...|Bennett.|Bosch.....|T. D........ 2 |Axle....)No...|Live....|/Knuckle...) 2 | 60x20}.. 2 |Cast....| 97 
Hiktexun > Wiwaite’ J eee 1 |Rim....|/No...)Rev.....| Knuckle...) 2 | 84x24].. 2 |Struct...) 144 
Bennett.|Bring..... : See 2 |Axle....)/No...|Live....|/Knuckle...| 2 | 48x12 2 .| 84 
MPOED Dixie HS cekaces 2 |Rim....|No...|Rev....|Knuckle...| 2 | 52x12 2 |Struct...j...... 
Dixie i% See 2 |Spoke...j|No...|/Rev....|/Knuckle...| 2 | 48x12 2 |Struct...| 8544 
Dixie. .... tf ae’ 2 |Axle....)No...|Live..../Knuckle...| 2 | 48x12 2 |Struct...| 7544 
EE RESINS Fuller 3 |Spoke...|No...|Dead...|Knuckle...| 2 | 46x10 2 |Struct...} 74 
EE Sys _. eee 3 |Axle....|No...|Live....|/Knuckle...|....| 48x10 ...-|Pressed..| 81 
eS eee ene 2 |Axle....)No...|Live..../Knuckle...} 2 | 48x12 2 |Struct...| 935% 
Optionakl........... 4 ae 2 |Rim....|No...|/Rev....|/Knuckle...| 2 | 52x12 2 |Struct...| 90 
Oo | ee : og) See 2 |Rim....|No...|/Rev....|/Knuckle...| 2 | 52x12 ...-|Struct...] 92 
Pomona. Eee... pengen are We le védicns bh Sivextet Seeaine.. sawebveadeg : tat ae: 90 
Pomona.|Bosch.....|Paragon..... i Ovscccces 1 ae ae winging..|....)...... chee iclvacnes 
Pomona. |Bosch... . . Paragon... .. Me takecdoad No...|Dead.. .|Swinging..}....]...... D Be ccc Recccccl QUIIROilk «case cecbaa: 
Leonard.| Bosch... . . ‘oe nae Rim....}No...)/Rev....|Knuckle...} 2 ]...... ee Struct... 72 ree & 








O.—Oil: B.-L.—Brown-Lipe; E 


ing; Dist.— Distillate; Hori.—Horizontal; Pres.—Pressure; Throt.—Throttle; Cont.—Contracting Band; Fric.—Friction; G.—Gasoline; 
cc.—Eccentric; Hyd.—Hydraulic; T. D.—Twin Disk. 





Name and Model 


Waterloo Boy—N..... iN 
Wellington—F.......... 


Caterpillar—T-11 
Emerson-Brautingham.. . 


Farquhar—4-30 


International—15-30. . .. 


pe 
Trumdaar—10. . 


Three Plows (continued) 


Draw- Belt 
bar H.P. H.P. 


12 20 1580 
12 25 1450 
16 30 


13 @ 1585 

15 30 £2000 
.  @ ee 

Four Plows 

22 «638 

15 30 

18 36 

18 30 

a & 

25 a 

16 32 er 

18 30 1885 

18 35 ae 

20 40 3100 

18 36 

15 30 

15 30 

3s & ey! 

12 25 2000 

16 32 #£ 2200 

17 3 ae ie 

22 44 en 

20 40 £2475 

16 30 1485 

20 40 ees 

15 35 1750 

18 36 1835 

25 50 2750 

30 45 £3500 

25 40 3750 

20 40 £2450 





Price Traction Cylinders Fuel 
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Five and Six Plows 
Name and Model Draw- Belt Price Traction Cylinders Fuel 
bar H.P. H.P. 

-s Aultman & Taylor...... 22 45 2 
G-K ROI hi Soo are ste os att 25 50 2 
G-K Caterpillar—T-16....... 40... 2 
G-K || Farquhar—440........ SS: Oe ai: 3 
eB secs ciccaevs ass =. 
G-K || Little Giant............ 26 55 3300 2 

Oil Pull—G............ 20 40 3175 2 
INNS «ose < deals Das 25 50 £2750 2 
G ‘Tw City........c6..0. 2-276 2 
K-D ° 
aoe Eight Plows and 
G-D Aultman & Taylor...... th. Tee 2 
oe 1 Se Cree "fe GR aa 2 
G Oe 40 70 5000 2 
= Minneapolis............ 2S. eee 
G-K || Oil Pull—E............ 30 60 4590 2 
G-K Ps 6a oy sle sores oes yale (eee 2 
G-K || Tracklayer—60......... 35 50 5450 2 
-- 1 RRR ae 40 65 5250 2 
a. ABBREVIATIONS FOR BUYER’S GUIDE 
G TRACTION :— 
a Cr—Crawler 
G-K W—Wheel 
we CYLINDERS :— 
G-K Hor—Horizontal 
G Opp—Opposed 
K.D Ver—Vertical 
G-K FUEL:— 
wer G—Gasoline 
G-K K—Kerosene 
G-K G-K—Gasoline, Kerosene 
G G-K-D—Gasoline, Kerosene, Distillate 
. wets G-D—Gasoline Distillate 
G-K K-D— Kerosene Distillate 
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10,449,785 Cars and Trucks Registered in 1921 


and All Require Service, Parts and Accessories 





This Is a Valuable Statistical Picture of the Importance 
of the Industry and Its Potential Needs 


How Does Your Territory Compare with Other States? 


N 1921 there was a gain of 1,- 16.9 per cent more vehicles regis- dealer must prepare. Especially is 

517,327 motor cars and trucks tered, it means also that just so this true in view of the fact that 

over the 1920 registration fig- much more business, potentially, ex- registration figures constantly are 
ures, or a gain of 16.9 per cent. It ists for the service departments of climbing. 
means, among other things, that the dealers in this country. NEW cars are coming in all the 
there are over 10,449,785 passenger The coming of the summer time and it is gratifying to note 
cars and trucks, to say nothing months brings with it a rapid rising that of late there has been a ten- 
about tractors, in this country which of the curve in the service business dency for better operation of the 
must be serviced. Since there are and it is for this period that the service departments of various deal- 









































- Registration of Cars, Trucks and Motorcycles 
Non-Resident 
STATE Total Net and Re- Passenger Commercial Motorcycles Total 
Registration Registration Cars Cars Fees 
NL Cs. stars pking rire se Fe 58 ee. i ékaeens 73 , 233 9,110 805 $935 ,872.19 
SAL, 4s hoe wkinne ee ons Gi-0 vd 4e 35,220 1,576 30,312 a re 195,981.75 
RIDA. 5.6: dinlsute» F¥tsaie wan be 67 ,413 509 66,477 936 A, Beer 
5 Sierardly kas Pe ws aes i een Gee 638 , 922 35,908 17 ,603 6.990 ,981.04 
| TPE T Se re OEE ee ee ae ea 136 ,000 9,370 2,860 905 ,000.00 
I 5. oS vais & wg a onda as Sie _ 3 Fae 109 , 160 See UR vee ces | el. ees 
IR sits 5 i> lee im w GRU Sige Pieter Oe. || tees! TR legs ae ee 
District of Columbia............. a ee ae ee 54,147 6,976 2,487 383 , 289.00 
NE ssn 56's oven eles Lo wie f ee te ee 82,992 14,845 ee mero 
1a, gu etikal cance 131,942 Ree ee eas te ees ; 1,338 1,770,724.02 
RR TR ee a yre race 1 eS Peer ee ke) er eee era 700 Sawwes — & aakceeetes 
PII cs 6 35 a5 .d nhs ois ees Oen SS a ren 590 , 564 79 ,906 7,104 6 ,803 , 456.22 
NS ORS RSENS See tne 6A | i err 357 ,025 43 ,317 7,524 2,422 ,171.00 
a Ca ctn ares sannn} inns hs 430 ,003 112,994 399,478 30,525 3,897 7,718 ,926.19 
ees 5 xin Sahin so sae ale hele 291,309 4,205 269 , 661 21,648 2.271 *3,000 000.00; 
Sh esi 65d ensacchearees 125 ,627 8,759 110,602 15,025 1,175 1,771,887 .02 
cin hhc evs's's co dees ee | OS Sere 72,000 | ae Se eee Pa oes © Sy 
icc igha ss s kph oss ae ches 77 ,530 7,240 - 67 ,593 9,937 1,525 1,004 ,653.00 
0 See ern TES. tethielex I ett eae eee! ils 1 <a 
ee eee ee ee ee rea ' 307,471 55,561 12,060 4,716,890.00 
NN oo cic c civ ctnv ig psiou sie wx 477 ,037 42 ,996 426 ,984 50,053 6,195 6,526 ,387.01 
ID theca: > aig pte Be eee - OS ee ae 301 , 900 26 , 800 3,500 5,600 ,000.00 
BINA i Ges c0 < srcis ape omenae Goeee: a. tes 58,420 6,700 375 798 , 306.07 
RSI a Re eore ES RA ae eee nee) Beate eS er eer auueet Toner 
Se rey eer RS  AvEVeR Te, A. eueitea oP 2 emeeaaks Sea Ccokaaes 28 = eaaws 
EE, scvoha os vnc beeawen tie _ | Sa er er 223 ,457 19,100 ‘S Da meee 
RESET tee arm eer 9 se Te ae ss nae Se 130 102 ,800.00 
*New Hampshire.............. .. 42 ,500 cate 37 ,050 Saee  £ ecacd GB | heen 
fA Aer 271,605 50 ,039 Per See ees oe, ae 9,706 3,960, 122.71 
SOO. Sheds onis da aces ne whe SE Gee eee 23,780 5,000 ye eters nee 
OS Ee a pee errr io a ae 581,915 172,170 25 ,024 9,686 ,561.49 
DER TIOTOMNG:, §-.....055K ie sa <3 |e GRE ee ee 134, 884 13,800 1,276 2, 250,000.00 
ONE APARNA 6 5 soe os eek cn oe sen 92 ,643 6,261 90 , 300 2,343 810 683 ,052.45 
| ER Rhee Remneemarers for treet 742,713 32,452 647 ,774 94,939 21,938 6,795 ,522.99 
NN, 5 Sie kus visa sxeacaeter Ee a ee MAS Sor ckgyegts my 1,013 2,619,713.49 
he Nae \os.o-6 45k Chas SONGS 118,615 19,103 103 ,855 14,760 3,164 2,334, 782125 
ON EE eran 689 , 589 Cape M 632,541 57,048 21,111 9,443 ,640.77 
0 ee rere 53,721 DNS me 43 ,824 9,897 S a eer 
IL nck gins wa he vpn’ 90,546 1,394 83,349 7,197 756 733,820.01 
EA 119 ,262 Hees 110,998 8,264 682 720 ,587.00 
SE. 5.5 po Rawk iwi Ge oa oem 117 ,025 6,500 102 ,795 14,230 1,043 1,325 ,000.00 
BR wr sixscidbin si ois as sb dea os Re 467 ,788 Gre Pee C'e am Sekt 3,902 2,146,873.00 
ree pore era 47 ,485 ; 40,562 6,923 1,003 41,283.88 
SN 2 l i paiosickiemisn en Dee 37 ,265 4,195 33,778 3,487 965 668 , 288.50 
EIR ieee 1 Seats 141,000 a 125 ,000 16,000 2,200 2,100,000.00 
Washington —- - ~~ oo..cus. 186,170 oer 157 ,504 28 , 666 3,878 2,925, 730.74 
NMR 5. signc'o 3 wen geome 105,000 | ene 90,000 ce a I Ee 2,000 ,000.00 
IR 5 o'ssknns uae beeen ; 342 ,060 - 320,755 21,305 6,435 3,648 ,465.00 
EL cchiccecncpiadnerecee 26,900 100 24,000 2,900 324 288 , 083.08 
MED: sosasaccassdiuveees 10 ,449 785 300 , 834 7,628,949 958 ,295 181,194 $98 ,499 925.66 
*Estimated. The tables used in this article were compiled by Automotive Industries, New York 
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97 
Number of Persons Per Motor Vehicle Registration from 1912 to 1921 
tee oe en te te ok ee Oe ee 
m e ’ ’ ’ ’ , , i ’' 
December 31, 1921 yee omg ee 1,624 3,098 5,040 7,318 12,124 19,830 905 28,979 34,559 
Arkansas 2,250 3,000 5,642 8, 15,000 28,693 41,458 49,450 59,082 67,413 
Car No California .... 88,699 60,000 123,516 163,795 440 306,916 “800 477,450 568,892 4,830 
rink sone | Goreme i ASB Nk 3si00 | aaioes«otiass «Sevan Sateos josest tierisa 135/400 
r ecticu ele , ’ ’ ’ , ’ ’ ’ , 
Popu- Regis- Per Delaware .... 1.732 2,350 3,050 4,657 7,102 10,700 12,955 16,152 18, 21,500 
Stat lation trations Car Dist, of Col. .. 1,732 2,373 4,833 8,009 13,118 15,493 30,490 35,400 9,712 61,745 
iforni 3,426,861 674,830 5.19 181500 2oisis Dsiert 47'579 Forse? © $0'800 1a7iaaR iaeaze 181,982 
Cal ornia ’ ~ 8, , * , 70,357 9 ’ 
So. Dakota... 636,547 119,262 5.33 2173 8,848 7,071 12,990 24,731 32,289 42,220 20873 51,300 
vues 1,296,372 242, : 94,656 131, ,292 389,620 478, 
Kansag-:. N2e@ag? 991300 6.07 vgee sigtse sebtse foteue Goeth sogats Secast Seroo dole 
Goren? ore H1Be1e 6.00 000 «341866 4374 «72,520 112122 ie0rs4s 180163 227752 266306 291/309 
regon aon. 646.872 9 64 6.98 Kentucky .... 5,147 7,210 11,746 19,500 31,700 47,416 65,870 90,341 112,685 125,627 
No. Dakota.. "451 61.745 7.14 Louisiana 7,000 7,200 2, 11,380 7, 394 40,000 51,000 66,000 80,000 
Dist. of Col.. 437, ’ 745 Maine ........ 7,743 10,570 15,700 21,545 30,972 41,499 40,372 53,425 62,907 77,530 
Nevada ...... 77,407 = 10,819 7. Maryland .... 10,487 14,254 20,218 31,047 44,245 60,943 74,666 95,634 *116,34; 140,000 
Wremicg --: gigas aun fa | Mem ae Gee Tee tees ee foes ee tees See, See 
nnesota ... , , ’ bg chigan ’ ’ ’ o p ’ ’ 12,71 477, 
Washington.. 1,356,621 186,170 7.28 Minnesota ... 29,000 37,800 67,862 93,269 46,000 54,009 204,458 259,743 65,517 - 328 
Heo nance 2;404,021 430,003 7.31 Mississippi ... 2,895 3,000 5,964 9,669 25,000 36,600 48,400 45,030 63, 65,120 
Indiana 2,930,390 400, 7.31 Missourt nea wy — bg == “— by rd 147,528 bry ae 296,919 oe 
eigen ontana ..... ; ‘ ‘ : 
Michigan .... 3,668,412 Trae reg | Nebraska 33,861 25,617 40,929 59,140 _ 100,534 148,101 175,409 192,000 223,000 242, 
SOONG: -. Sonn ees 748.718 7.78 Nevada ...... 900 1,131 1,487 2,009 4,919 7,1 8159 9,305 10,464 10,819 
CR Ss ns .wepiaie 5,759,3' 7300 8.41 NewHampshire 5,764 7,420 9,571 13.449 17,508 22,267 24.817 31,625 680 
SE on sos 31,866 51, . New Jersey.. 43,056 48,892 60.247 78,232 104,341 134,964 155,519 190,873 227,737 271,605 
Oklahoma ... 2,028,283 221,300 9.16 New Mexico.. 911 1,721 2,945 5,100 8,228 8,457 15, 18,077 109 28,780 
yement.-":: Higaee Saws $00. | Seta Getic “See “ae “Ree ‘See “mee ‘tee “eee See Gees Tae 
RAR ccccccne ’ . ° arolina , y ’ ’ * ’ »313 109,017 1 q 
ye Al Cots gs 334,162 '220 9.49 North Dakota 8,997 13,075 15,701 24,908 40,446 62,993 71, "285 90,840 "3643 
A 4 
ve o> lg 6,485,280 670,452 9.77 GRUB soced ss 63,066 1054 122, 181,332 252,431 346,772 412,775 511,031 615,397 742,713 
riorde <::.-) “apeae “Sragt ak | Guaessd SA ee Bee ee ‘aoe Gee ‘wee fees a 
re \ x 9 5 . . : 1 
Maine ....... LL, se Pennsylvania. 59,357 76178 112.864 160,137 230578 325158 394,186 482.117 570464 689.889 
Missouri 1404, 288 9,97 Rhode Island. 8,565 10,294 12,331 16,362 21,406 37,046 36,218 44, 50,375 53,721 
Texas ....... 4,663,228 467,788 9. South Carolina 10,000 11,500 14,500 15,000 19,000 39,527 55,492 70,143 92,819 90,546 
Massachusetts 3,852,356 363,032 10.11 South Dakota. 14,481 14,578 20,929 28,784 44,271 7158 521 . 120,395 119,262 
Montana 548,8: 54,175 10.13 Tennessee 35,187 54,362 19,769 7,618 30,000 48,000 63,000 y 101,852 117,025 
New Hamp.. | 433,083 42,500 10.19 Texas ..-..0-. 35,187 54,362 64,7 0,000 197,687 213 251,118 331,310 427, 788 
" - Jeera x 7 x 5 ° , 
Maryland --- ‘gaeger eauo i035 | Yernent SB Bae bee sae Ba Bae Bes Ser Stee Base 
Rhode island. 604397 «83721 11.25 Washington .. 13,990 24,178 30,253 38,823 60, 91,337 117,278 148.775 #173920 186-170 
’ W. Virginia... 5,349 5, 6,159 3,279 20,571 1,300 1750 50 78,862 105,000 
oe, Sereey : ey = Ce Wisconsin a on578 4,646 53,161 79,791 115,637 164,531 196,844 236,981 (298 342,060 
a ahh ; , J yoming .... 1, 584 2,428 3,976 7,125 12,523 16,200 21,371 23,926 26,900 
Pennsylvania. 8,720,017 689,589 12.64 ’ ’ 
W. Virginia.. i 463,701 106,000 13 08 Totals. ....1,083,096 1,287,558 1,768,720 2,479,742 3,584,567 4,992,152 6,105,974 7,596,503 8,932,468 10,449,785 
Virginia ..... 2,309,187 141,000 15.92 *Estimated. 
N. Carolina.. 2,559,123 148,684 17.25 
S. Carolina... 1,683,724 90,546 18.59 
Kentucky 2,416,630 125,627 19.24 bial ; ; : ; 
Tennessee 2,337,885 117,025 19.97 out of present facilities or installing good mechanics, selling service to a 
Georgia... 2ieesas2 131/942 31.94 needed equipment in order to han- plan, cleaner buildings, better ac- 
Lentoiens 1.7e8.c09 == 90,000 28.48 dle the greater volume of work counting methods, etc. These make 
Mississippi 1'790,618 65,120 27.50 which, potentially at least, is shown it possible to get more work done in 
on Oe 105,710,620 10,449,785 10.10 to be here. All this means better less time and without adding to the 
arrangements of buildings, better size of the building or even taking 
policies, labor saving .equipment, on more men. 
ers throughout the country. The 
customer rapidly is being recog- 
nized as the ultimate boss for whom 
the service department is operating, : . : 
because in the long run it is he who Gains Made in Car and Truck Registration 
keeps a certain make of car sold and 
it is he who makes it possible for 
the factory, distributor, dealer and OWI oon veeeeseeeereeeeees ee ee ee 
repair shop to continue ‘to do busi- See eseesee sss | ae New Mexico ...-.-........... 6,671 
inoi > 101,693 WGOIGITE + eiarcs < cbcine didi seidgces 5,640 
ness. New Vert cI “eee Uti ener 4,907 
HERE is every indication that Seer seseonosenes te AES)... MONG conccaccssccsceass-s aa 
this year will see service sold Massachusetts ............... 58,401 Wyoming |... .-..eeee sees eens 2,974 
_ Vslesdeeiiae ke. 2cees 48,762 Gerais: HIONORa Ls 2.5.8 eic i ccens 1,803 
better than ever before. The flat rate ‘oe ee 46.467 Mississippi GAME E ROPE 1,636 
system, good equipment and a bet- pe nate ete » aie eae at a 
ter. understanding between dealer West Virginia................ 26,138 ES ER iene a. 
and : be i e COIR ao iid ones canddetessives 25,913 District of Columbia......... 1033 
and customer are going to be instru cg alae 23,923 Minnesota .......cccccccecees 263,183 
mental in bringing this about. The SET Fy ncwncnnecesvotars 23,659 edna 
factory is giving service more atten- Ba cen eee ain 
tion than ever. This is well brought pons MS IE es seca is pg a iiaaees 
out in the new cars this year, be- IEE Ssi.n oiceis ccc etesion ese 15,173 NN oo cia cnsdcndenn iii 12,480 
cause accessibility, which, after all, eee ce RR oe ar ese ie ea7t 
means a reduction in the cost of LOUIMORA «02.0600 00seeeenene: 14,009 South Carolina ............... 2,272 
maintenance, sa le evtdence-in moat co = OCR reer 12°280 South Dakota .............06. 1,133 
of the new designs. North Cardin 77 7'304 a 
Some of the immediate problems New Hampshire........ ...-- 7,820 i ee ee ee eee . 1,517,327 
confronting dealers’ service depart- 
ments consists of getting more 
intensive service and’ repair work 
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The Chicago Show 


HERE was considerable anxiety on the part of 
the professional visitors to New York at the time 
of the show in that city to know what the future 
held for the industry. In the consideration of these 
grave questions the detail of how the cars were to be 
presented to the public was to a large extent over- 
looked and numerous young men were turned loose 
to tell the public about what they wished to know. 
Now comes the Chicago show and a very different 
environment. The friendliness of the public being set- 
tled, the Chicago dealers set about properly presenting 
the cars and the industry to that large section of the 
public which will pay 75 cents to see the annual exhi- 
bition of cars. This gives to the Chicago show an 
entirely different interest to those whose chief interest 
is that of manufacturing and selling automotive 
vehicles. 


It was quite noticeable that during the first sessions 
of the show there were fewer factory representatives 
present at the Chicago Show than at New York. Also 
that a greater number of Chicago distributors and deal- 
ers were present at the first sessions of the Chicago 
show than New Yorkers were in attendance at the New 
York show. 


The interest in the Chicago show is openly in the 
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selling that results. The Chicago dealers are conduct- 
ing a most interesting experiment in training their rep- 
resentatives in the show in a method of selling the in- 
dustry rather than the single car. They have taken 
radical steps to insure that the prospect who stops at 
an exhibit will hear something besides the price. This 
effort is something new in show work and the most 
surprising fact connected with it is that it has taken 
almost a quarter. of a century to realize that this is a 
good thing to do. 

A sorhewhat similar experiment has been tried in 
some other cities, notably in St. Louis, when the “open 
week” was a fall feature. The results there were good 
as far as the experiment was tried, which was chiefly 
in encouraging the men in any salesroom to assist 
persons in reaching other salesrooms. But giving to 
the salesmen proper data on which to base their talks 
concerning the industry as a whole is novel. 

This experiment and the keying up of the salesmen 
by the two weeks of intensive training should bring 
excellent results. We expect to report later that it has. 

The opening of the Chicago show was encouraging 
tc those who hope for a price stabilization. Practically 
no price adjustments were announced and no indica- 
tions were given that any were to come. 


Be 


Something to Avoid 


ERHAPS the most pertinent comment concerning 
P the New York show was written by S. A. Miles, 
the veteran manager of the New York and Chi- 
cago shows. Mr. Miles has had a long experience in 
show conduct and he has seen failures and successes. 
He has made a life study of shows and how to profit 
by them. The comment on the New York show is 
especially pertinent as it comes at the beginning of 
the season and should enable every dealer who is 
sending salesmen into a show to properly instruct them 
so as to avoid a similar failure. We reprint here Mr. 
Miles’ criticism : 
OME of the exhibitors at the New York automo- 
S bile show were guilty of three grave errors. These 
three errors were: 

Incessant conversation about prices. 

Incompetent salesmanship. 

Lack of interest in prospective purchasers. 

There were very creditable exceptions, but, speak- 
ing generally, we descended from the high class 
salesmanship of earlier years to a lugubrious, week- 
long discussion of falling prices. We placed our- 
selves on the level of the drummer who sells pig iron 
by the ton or the farmer who sells corn by the 
bushel. 

We suffered from price hysteria. We regulated 
salesmanship to the scrap heap. We encouraged the 
public to postpone purchases, expectant of still 
further declines. . 

We did not dwell to the extent we should have 

on the results of the 20 years’ experience and studi- 
ous endeavor. We made all too little reference to 
the design and mechanical excellence of our cars and 
their meaning in the matter of durability, comfort 
and ecomony. 

We neglected opportunities to discuss material 
weight, strength, durability, and made little effort to 

compare it with that of bygone years. We did not 
make the most of improved workmanship. We did 
not present an adequate picture of the-car of today, 
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of the value of the dollar and the car, compared with 
pre-war times, or the added cost of material and men. 
We did not dwell upon the service of today and the 
long life of the car. We did not talk our prices up. 
We talked them down. 


We talked price from morning until night. We 
radiated price. We daubed our cars with bargain 
counter announcements of price. 

Have we salesmen with brains, familiar with the 
points of our machines, capable of comparison, able 
to ascertain what the inquirer expects in a car; to 
tell him how good a car is and sell him the merits of 
the car? 

Or are we merely automatons to tell the prospec- 
tive buyer how cheap the car is and how much we 
expect to allow him on his old vehicle? 

It is too late to prevent the harm that was done in 
New York, but it is not too late to prevent a repeti- 
tion of it in Chicago. 


In view of the above comment, it -is well that the 
Chicago distributors who are to supply the salesmen 
for the Chicago show undertake to train their men 
especially for this work. In addition to giving the 
men some idea of how to talk to the public that visits 
the show, they have been instructed on the main points 
as to the progress of the industry in the past year and 
as to its future. Chicago, at the beginning of the show, 
appears to be in a very good position to escape the 
criticism that was passed on the New York show. 


Bes 
The Value of Records 


OME letters are very interesting and at the same 

time instructive. One of this kind of letters has 

recently come to the attention of the writer, and in 
this letter a mid-western car dealer, who has a very excel- 
lent service department, discusses his ambitions and to 
a considerable length his practices. The letter was not 
written for publication but the writer certainly will not 
object to the publication of some points that he makes 
in his communication. 

After referring to the fact that his organization of 18 
men had been able to show some profit during the past 
year and that he has been able to hold all of the help for 
the future, the writer goes into detail on some of the 


things that he has found helpful. 


First of all he mentions the fact that none of the men 
in his salesroom or shop smoke while on duty and only 
two of the men use profanity and they are rapidly train- 
ing themselves to the new standard of conduct because 
they see the benefit of it in a business way. The best 
part of this good conduct platform is that the men are 
entirely sold on the standard adopted by the company and 
believe that in living up to the high standards, they are 
insuring themselves a better wage and a better standard 
of living, and they are enjoying both. 

But the real punch in this letter comes in a paragraph 
which describes the business records. He writes: 

“Without a doubt, one of the main reasons why most 
garages go under is that no one in the whole organization 
knows how much any three men lose and how much any 
one man must make. It is true that what we have learned 
from our facts and figures would make a lot of men hurry 
and get out of business if they did not have some sound 
ideas of how they could remedy these defects. Our 1921 
records show that one mechanic brought in nearly $2 cash 
io another man’s $1, and that each man was practically 


MoTonAcE : 


on duty the same number of hours during the year and the 
same number of hours on jobs of our own, and the same 
rate per hour was charged for their labor. One year we 
found that the lowest paid man in our shop produced the 
most dollars from labor during the year.” 

This man keeps books on his own efforts and when he 
found that the returns from his sales were slightly more 
than half of the total income of the company, he recog- 
nized a very unhealthy condition and set about to raise 
the total of the other persons connected with selling. He 
was fearful as to what might happen should he be com- 
pelled to be absent for a few days. 

Behind all of this, of course, is the value of figures and 
facts to the man who is responsible for a business organ- 
ization. It is difficult to find anything more worthless 
than figures and statistics that have no bearing on the 
problems of the business or which are not applied to the 
problems. But the value of the facts and figures that 
have a bearing on the business problems in hand and 
which are applied to these problems, are the most valua- 
ble work that can be done. No man can afford to carry 
unprofitable persons on his payroll under the conditions 
of business today. It may not sound like much to pay a 
man $3 a day, but $900 a year, and year after year, is a 
pretty big obligation. Why not get the facts and figures 
to learn if you are getting the value from the money you 


are paying? 
% & & 
Cosmetics and the Rebuilt Car 


T is interesting to note the variation in cars of the 

rebuilt variety. The meaning of the word is applied 

very flexibly. Some dealers have apparently over- 
looked the fact that there are a few prospective buyers 
who judge the real condition of a car only after they 
have had a look under the hood, and a glance at the 
visible details of the chassis. 

Marred hubcaps will be noticed even by the less critical 
but the careful buyer will look further than the hubcaps. 
He will utilize the wheels to determine the condition of 
the wheel bearings and mountings. Getting down to the 
more intimate details of the chassis, the critical prospect 
has his eye on the alert for such items as will show the 
character of those who have operated or repaired the 
car. 

Valve port plugs that have been badly treated by a cold 
chisel and hammer will neutralize the effects of the best 
engine enamel. An interrupter adjusting screw that once 
boasted of a hexagon head which has been rounded off by 
the use of the wrong tool will not increase the prospect’s 
respect for the condition of the car. The sight of any 
visible nut that has been maltreated is revolting to this 
class of buyer and imparts that sales resistance that bad 
paint and a shoddy top imparts to the casual buyer. The 
replacement of battered port plugs, of worn off nuts and 
screws, and of unsightly rotten radiator hose are as 
efficacious and give as good an impression as a new pair 
of rubber heels. The things outlined are comparatively 
inexpensive to replace. 


A car listed as rebuilt should present such an appear- 
ance that the salesman need not be ashamed to raise the 
hood. The marks of inward character visible under the 
hood should be in keeping with the efforts made to secure 
the impression of external refinement. A few gallons of 
paint and some top dressing will cover a multitude of sins 
but a little attention to the details of the mechanism will 
prevent the impression of hypocrisy. 
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Lowers. Fordson Price $230 


Henry Ford Reduces Tractor 
Price from $725 to $395 


Tells Farmers That Decrease is Com- 
pany’s Contribution to Return- 
ing Prosperity 


ETROIT, Mich., Jan. 28—A reduction 

of $230 in the price of the Fordson 
tractor was .announced personally by 
Henry Ford by wireless telephone to the 
Ford dealers assembled at the Fordson 
Tractor Industrial Show in Cleveland 
last night. The new price is $395. In 
his talk, Ford said the price cut was to 
help bring increased prosperity to 
farmers by permitting use of improved 
methods. He said: 


“It is certainly wonderful to sit here 
in my office and say a few words of 
greeting to you Ford dealers of the 
Cleveland territory. The radio is an out- 
standing tribute to man’s’ inventive 
genius. They say there is nothing new 
under the sun, but we are constantly in- 
venting new things, every day bringing 
some big improvement over the previous 
day’s methods. 

“Manufacturing operations have under- 
gone some wonderful revolutionary 
changes during the past few years. We 
are all familiar with the big improve- 
ments in transportation methods, but the 
oldest industry has been the most back- 
ward in the acceptance or adoption of the 
new and up-to-date methods of doing 
things, and that is the farming industry. 
Being a farmer, I am vitally interested 
in all farm improveemnts, and, with this 
in mind, I have spent years of time and 
millions in money in the development of 
the Fordson tractor, which I really think 
is one of the biggest possible helps to 
profitable farming. 

“As a general thing, the farmers have 
bettered their financial condition during 
the past 18 months, but the production 
costs of farm products are still too close 
to selling prices to allow fair margins 
of profit. What the farmer must do to 
put his business on a paying basis is to 
allow the cost of planting, cultivating 
and harvesting of his crops. This alone 
will increase his profits, and with this 
thought in mind it has been our constant 
aim to lower the price of the Fordson so 
that every farmer in the land could af- 
ford to own one. It is a pleasure, there- 
fore, to announce through you Ford 
dealers that we have today decided that 
the tractor price should again be re- 
duced, and, in considering a reduction, 
naturally my thought has been to make 
it possible for the largest number of 
farmers to share in the benefits to be 
derived through the use of our tractor, 
and, consequently, effective Jan. 27, 1922, 
the new price of the Fordson tractor will 








be $395, f. o. b. Detroit. This is a cut 
of $230 off the present price and, while 
in. making this big reduction we have 
taken upon ourselves a gigantic task in 
the reduction of manufacturing costs, 
still that task, in my opinion, is not 
larger than the farmer’s problem of to- 
day, and I am glad to do my part in 
bringing about a period of increased 
prosperity for the farmer. Your part is 
to carry this message to the farmer, 
thereby enabling him to produce more 
with less cost and shorter hours. 

“IT am glad to have had this oppor- 


tunity of talking with you and you have 
my best wishes.” 


Bus Market ews Attention 
~ General Motors Truck Co. 


Detroit, Jan. 27—Two big avenues for 
motor truck business in 1922 will be in 
the augmentation of street railway serv- 
ice through the sale of buses to trolley 
companies and individual operators, and 
the augmentation of railroad freight 
handling facilities through the adapta- 
tion by the carriers themselves, of trucks 
for short haul work. 

Special sales campaigns are being 
mapped out by General Motors Truck Co. 
to develop this market for its product in 
1922. This, with the large potential mar- 
ket afforded for trucks by the highways 
projects of the year, is expected to cre- 
ate a volume of business which will com- 
pare favorably with truck business prior 
to 1921 and keep the big plant at Pon- 
tiac on close to normal production. 





DURANT PRODUCTION GROWS 

New York, Jan. 27—Production at the 
Long Island City factory of the Durant 
Motor Car Co. of New York is rapidly 
approaching capacity and 100 machines 
were turned out in one day last week. 
As originally designed the capacity of 
the plant was to be 100 a day but by the 
application of efficiency methods this can 
be increased, it is believed, to 150. The 
Lansing plant is turning out about 25 
cars a day. The Muncie plant will begin 
production of the Durant Six for deliv- 
ery to purchasers some time in 
February. 

HARES AFTER NEW LINE 

New York, Jan. 27—If negotiations 
which now are pending are successful, 
Hares Motors will take over the sale of 
the line of trucks made by the Traylor 
Engineering & Manufacturing Co. of 
Cornwallis, Pa. Final details of the con- 
tract have not been worked out but it is 
expected the plan will go through suc- 
cessfully in the near future. 

JACKSON LOWER PRICED 

Jackson Mich., Jan. 28—Prices on the 
Jackson five-passenger touring model 
have been lowered from $1,635 to $1,485. 
Other models remain the same. 


Graham Declares Courtesy 
Needed Throughout Industry 


Chandler Sales Head Cuts Some 
Sharp Points for Dealers at 
Rochester Meeting 


OCHESTER, N. Y., Jan. 28—‘“The 

quickest way to get rid of the poor 
1921 year is to collect the profits of 
1922,” declared George M. Graham, vice 
president of the Chandler Motor Car Co., 
at a dinner of various sales agents 
throughout Central and Western New 
York, which was, held in Rochester re- 
cently. A brighter outlook for the auto- 
mobile industry is foreseen in 1922, the 
speaker told the visiting dealers and 
salesmen, for the automobile industry 
has stood the ordeal. 

“Automobile manufacturers: have not 
gained anything by cutting prices,” Gra- 
ham said, “for it takes more than a price 
cut to obtain sales. 


“You've got to have class, you’ve got 
to have a car that carries every essen- 
tial, you've got to have a car that has 
beauty and design, besides a price reduc- 
tion, if you expect to sell,” he said. 


“Future Not in High Priced Car” 


“The future of the automobile industry 
is not in the high-priced car,’ Graham 
said, but it is in the medium and low- 
priced car that the public is looking for- 
ward to. High taxes have hindered the 
automobile industry, and when economic 
conditions are better it will mean lower 
government taxes, but “the soldier bonus 
will put it right back again.” 


The used-car problem is purely a local 
proposition, Graham told the dealers. 
There are over 100,000 used-cars in exist- 
ence upstate, he said, and_ these 
100,000 furnish the best prospect list any 
dealer could ask for. 


“If used-car dealers can make money,” 
he said, “you can, if you buy rationally. 
You’ve got to buy right, that is all there 
is to it. If the prospective buyer ex- 
pects deflation on new cars, his car must 
deflate also.” 

“The motor car world must adopt the 
department store idea,” he said, “for that 
is what the industry needs more than 
anything else. A $40 or a $150 purchaser 
obtains the same courteous treatment in 
a department store, so why don’t we do 
that here? The salesman of today, for 
the most part, cannot bring down his 
vision to the small purchaser.” 

BESSEMER TRUCK TO MOVE 

Philadelphia, Jan. 27 — The _ Bes- 
semer Motor Truck Co. is making final 
preparations to remove its headquarters 
to its new plant at Holmesburg, where 
the production of trucks will be under- 
taken on a large scale. 
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H.C. Ft. Wayne Truck Plant Sure Go 





Foreign Drivers Sign for 
Beverly Hills Speed Drive 


Public Demands New Faces and 
Cars for Washington’s Birth- 
day Coast Race 








OS ANGELES, Jan. 27—Sixteen fa- 
mous drivers already have signed 
entries or indicated their intention of 
doing so for the annual Washington’s 
Birthday race on the Beverly Hills 
speedway. The Italians, De Paolo and 
Bordino, have cabled their acceptances 
and are expected here with their cars 
in two weeks. Paolo has driven at In- 
dianapolis, but Bordino has never been 
seen on the track in this country. Other 
foreign drivers have expressed a desire 
to come here with their 183 cu. in. cars 
because the Automobile Club of France 
has reduced the limit to 122 cu. in. De 
Palma, Milton, Murphy, Hearne, Miller, 
Sarles, Thomas, Hartz, Elliott and other 
well known American drivers will parti- 
cipate. 
This will be the first important race 
of the year. Los Angeles outdraws every 


other track with the exception of Indian- ~ 


apolis, but followers of racing out here 
are calling for new faces and new Cars. 
Although wonderful time has been made 
by Murphy, Milton, Sarles and the others 
with their “straight edge” Duesenberg 
cars, the public wants to see new cars, 
and it is for this reason that A. M. 
Young, manager of the local speedway, 
is so anxious to induce foreign entrants 
to come, 


TO HOLD GARAGES RESPONSIBLE 


Columbus, O., Jan. 28—Losses to auto- 
mobile owners through the theft of parts 
or personal property from cars while in 
the custody of public garages or repair 
stations have been so numerous that the 
Ohio Automobile Assoication is getting 
behind a bill to be introduced at the 
next session of the legislature to pro- 
tect such property. Attorneys are now 
drawing the bill and adequate protec- 
tion will be given to. owners, requiring 
the garage or repair shop proprietors to 
stand responsibility. 

RUGGLES TRUCK PRICES 

Detroit, Feb. 1—Ruggles truck priec» 
released Feb. 1 are: 1-ton chassis, 
$1195; 2-ton chassi, $1795. Only two 
models will be built for the present. Pro- 
duction which started in November has 
been gaining steadily and will reach 100 
in January. 

BAN ON TRUCKS REMOVED 

Seattle, Jan. 27—A rescinding of a re- 
cent order handed down by the Washing- 
ton State Highway Commission barring 
all logging trucks from the hard-sur- 
faced highways of the state until June, 


1922, has been obtained through efforts 
of the state executive committee of the 
Washington Automotive Trade Assn., 
with the assistance of Seattle motor 
truck dealers and other interests 
affected. 


Rippingille pe Hudson 


To Handle Own Interests 


Detroit, Jan. 21—E. V. Rippingille, as- 
sistant sales manager for Hudson and 
Essex for a number of years and par- 
ticularly interested in sales promotion 
and service work for these concerns, has 
resigned to handle the Watson Sta- 
bilator throughout the Michigan zone. 
Rippingille is particularly known for his 
many sales promotion stunts, particu- 
larly in organizing and carrying through 
to a successful finish the Hudson and 
Essex transcontinental records and other 
records runs, both on the road and track, 
with these two cars. He has been asso- 
ciated with the industry abroad as well 
as in this country almost since its in- 
ception and recently has been devoting 
his efforts to the organization and estab- 
lishment of the Hudson-Essex service 
policy. 


MENOMINEE LOWERS PRICES 


Clintonville, Wis., Jan. 28—Price re- 
ductions are announced on the various 
models made by the Menominee Motor 
Truck Co. of Wisconsin. 


Old New 
Price Price 
Model “HT,” 114-ton.......... $2080 $2000 
Model “H,” 114-ton.............. 2725 2475 
Model “D,” 2-ton.................. 3245 2875 
Model “G,” 314-ton.............. 4270 3800 
5450 4850 


Model “33,” «6-tom....2..2.8 


CHANDLER SALES HEAVY 


Cleveland, Jan. 27—A complete check 
made on sales at the New York automo- 
bile show by the Chandler Motor Co. of 
this city, has disclosed that the com- 
pany’s business at the annual exhibit 
this year was the best in the history of 
Chandler. 


The same record has been maintained 
at the annual Philadelphia show, accord- 
ing to reports received at the company 
offices. 

The new model brought out this year 
is given a large share of the credit for 
this showing. 


_—_ 


FORDS DROP IN CANADA 

Toronto, Jan. 27—The Ford Motor Co. 
of Canada has announced reductions on 
Ford models somewhat larger than those 
made in the United States. Price of the 
sedan is cut $60 to $930; the coupe $50 
to $840; the truck chassis $40 to $575, 
and the touring car $30 to $535. 


Year to See L H.C. Truck 
Plant Running at Ft. Wayne 


McCormick Tells Citizens Nothing Is 


to Prevent Work Starting on 
Factory in March 





IRT WAYNE, Ind., Jan. 28—Work on 

the construction of the truck plant of 
the International Harvester Co. in this 
city will start on or before March 15. 
This is the message personally delivered 
by Cyrus F. McCormick, Jr., at the an- 
nual meeting of the stockholders of the 
Greater Fort Wayne Development Co., 
which was organized to erect homes to 
house the workers at the plant. The 
contracts for the erection of the truck 
plant here were first made in June, -1920, 
but the construciion work was postponed 
from time to time owing to business 
conditions. 

In making his announcement Mr. Mc- 
Cormick said that plans for the plant. in- 
dicate that in time it will be the largest 
of its kind in the world and he also de- 
clared that action has been taken to 
make the buildings and grounds a beauty 
spot>in the way of factory construction. 
Parkways, drives and landscaping of the 
grounds will be undertaken. The. build- 
ings will all be of a beautiful stucco 
design. 

Mr. McCormick told the stockholders 
of the local corporation that while he did 
not want the action here to be regarded 
as an indication of great optimism as to 
future business conditions in the nation, 
the diretcors of the Harvester company 
had decided that all pledges made should 
be carried out to the letter, even though 
a wait of a few months more for the 
starfing of work would be beneficial. 

Much of the preliminary work in con- 
nection with the big plant has already 
been done. It is expected that the fac- 
tory will be in operation and turning out 
motor. trucks within a period of 12 
months, 

TIRE FABRIC SALES BOOM 

Thomaston, Ga., Jan. 27—Twelve car- 
loads of tire fabric were shipped to vari- 
ous automobile tire manufacturers in the 
early part of January by the Thomaston 
Cotton Mills, of Thomaston, Ga., officials 
of the company stating that unusually 
large orders being received for fabric 
indicate material improvement for the 
tire industry. The mills are now on a 
full time capacity with sufficient orders 
in hand to insure steady operations for 
several months. 


WITT-WILL LOWERS PRICE 
Washington, Jan. 28—The Witt-Will 
Co., Ine., has announced a reduction of 
$500 on its 1144-ton and 2%-ton trucks. 
The former now lists at $2250 and the 
latter at $2750. 
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Would Double Gas Mileage 


By Increasing Compression 





Thomas Midgely, Jr., Fuel Engineer 
G.M.C., Urges Economy Through 
Mechanical Improvements 





ILMINGTON, Del., Jan. 27—In dis- 

cussing the economic phases of the 
motor fuel problem, before the Dela- 
ware section of the American Chemical 
Society here a few days ago, Thomas 
Midgely, Jr., engineer of the motor fuel 
section of the General Motors Corp., 
urged mechanical improvements. ‘For 
obvious reasons,” he said, “it is of the 
utmost importance to make the most ef- 
ficient use of motor fuel from petroleum 
that we can. Increased mileage per gal- 
lon may be obtained in a variety of 
ways. The most practical method of in- 
creasing mileage is to increase the com- 
pression ratio of our present internal 
combustion engine.” He presented data 
to prove his contention that doubling 
the compression pressure will result in 
doubling the mileage per gallon. . “This 
method of increasing mileage,” he said, 
“has only one drawback, and that is the 
so-called ‘fuel knock.’” 


Admitting that “fuel knock” is trouble- 
some and likely to crack the more brit- 
tle portions of the combustion chamber, 
thereby reducing‘the power, he said this 
can be overcome by the use of such ma- 
terials as orthotoluidine, xylydine and 
monomethylaniline, thereby allowing the 
benefits from high compression to be 
fully realized. 


GARDNER WITHOUT DEBT 


St. Louis, Jan. 28—-The Gardner Motor 
Co., in its statement as of Dec. 31, has 
wiped its financial slate clean. It has 
taken a loss of $800,000 for the year but 
presents a balance of $600,000 in cash 
and not a dollar of indebtedness. The 
loss on inventory for 1921 was $990,000. 
Organization and prepaid expenses, 
tools, dies and patterns all have been 
wiped out as balance sheet items. Build- 
ings and equipment have been reduced 
from $600,000 to $400,000, and inventories 
from $1,700,000 to $500,000 representing 
cost or market. These items with the 
$600,000 in cash and $50,000 accounts re- 
ceivable bring the total assets. to 
$1,550,000. 

The company expects to develop the 
south and southwest as its principal 
sales field. It is confident the south has 
turned the corner and with the markets 
developed on the Atlantic and Pacific 
coasts the company hopes for much 
larger sales in 1922. 


USED CAR PRICES STIFFEN 
Atlanta, Ga., Jan. 27—Atlanta dealers 
express the belief that the used car mar- 
ket has now hit rock bottom as to prices, 
and that from now on prices will grad- 
ually stiffen. Used car sales are picking 








up gradually and as the supply is taken 
by the buying public prices are expected 
to continually go upward until spring at 
least, as very few of the dealers are now 
taking in any used cars to speak of. 
Further indications that the industry as 
a whole is improving is noted in the fact 
that few if any of the dealers are mak- 


, ing what might be termed “long trades” 


on used cars. At any rate, present own- 
ers wishing to trade in used cars for 
new machines are not obtaining bargains 
nearly as enticing as those many of the 
dealers were inclined to give three or 
four months ago when the industry was 
at its lowest ebb. 


lowa State Secretary to 
Ask Lower License Fees 


Davenport, Ia., Jan. 28—Drastic re- 
form in legislation fixing automobile 
licensing: fees is proposed by Secretary 
of State Walter C. Ramsay, who sug- 
gests reductions of nearly 33 per cent 
upon the fee. Iowa, next to Michigan, 
has highest license fee in the union. 

Present system imposes a one per cent 
tax upon the manufacturers’ list price 
and an approximate rate of 40 cents a 
hundred upon weight of the vehicle is 
added. Ramsay would eliminate the one 
per cent assessment and establish a 75 
cents a hundred fee upon weight of the 
car. This arrangement Ramsay points 
out imposes the heaviest tax upon the 
heaviest machine which does the great- 
est damage to the roads. 

The proposed rearrangement would re- 
duce the Ford license fee about $6 to an 
average of $7.50 year. 


KANSAS CITY ALLOTS SPACE 

Kansas City, Mo., Jan. 28—Drawing for 
space at the Kansas City Motor Show, 
Feb. 11-18, occurred Jan. 23, the event 
being characterized by a spirit of un- 
usual selling success, and the starting 
point for substantial business in 1922. 

The show will be held in the Over- 
land Building, where four times the 
space for passenger cars and trucks has 
been sold, and the Jan. 23 meeting was 
simply for the purpuse of alloting the 
booths. 

The annual meeting for outside dealers 
will be held Feb. 15. Manager Peake 
reports that the response to preliminary 
announcements has been far greater 
than for several years, indicating a large 
attendance for the show from _ that 
source. Ray W. Sherman and George W. 
Graham will be the speakers. This will 
be a joint meeting for car and truck 
“dealers and accessory men. 


ROCHESTER SHOW ATTENDANCE 


Rochester, N. Y., Jan. 28—An increase 
of 6034 persons over 1921 is noted in 
the attendance figures of the annual au- 
tomobile show of the Rochester Automo- 
bile Dealers’ Assn. which was held here 
last week. This year 37,118 persons at- 
tended the show while last year only 
25,678 witnessed the display of cars. 
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Cleveland Plants Prepare 
For Increased 1922 Output 
Working Forces Are Slowly Being 


Added to and Outlook Is 
Reported Bright 








LEVELAND, Jan. 28—Production 

schedules for the year 1922 that have 
been worked out by Cleveland makers 
of automobiles contain convincing proof 
of extreme faith in the prospects of the 
industry for the next 12 months. 

The 13 factories here have scheduled 
for the present production figures that 
will run the total many thousands of 
cars in excess of the number turned out 
in the year just ended. Virtually all 
of the companies interviewed have 
planned to augment their working 
forces, while some in recent weeks have 
taken on employes. The first yearly up- 
ward movement in the trade is felt here 
after the New York and Chicago shows 
and Clevelanders look to the automobile 
industry to greatly relieve the employ- 
ment situation in the city. 

Grant will build approximately 7,000 
cars this year, says George C. Hubbs, 
vice president and general manager, who 
recently returned from a tour of the 
country. This organization by February 
1 will have more than 100 direct sales 
connections. 


Templar did not allow the recent fire 
to halt production and it has planned to 
build 5000 cars. M. F. Bramley, presi- 
dent, says that 500 additional workmen 
will be employed during the early spring 
months, 


Winton is busy on plans for a larger 
year than 1921, says H. J. C. Miller, sales 
chief. 

The Stearns Co. business was but 10 
per cent less for 1921 than in 1920, while 
1922 plans call for an expansion in pro- 
duction of more than 10 per cent. 


The output at the Jordan plant has 
been doubled since the new model was 
announced. Plans for the new year are 
far in excess of those made in the pre- 
vious year. / 


George M. Graham, former vice presi- 
dent of the Pierce-Arrow Motor Car Co., 
who came to Chandler to take charge of 
sales, service and advertising, says that 
plans for 1922 include an intensive de- 
velopment campaign in all directions. 
Chandler is expected to employ its full 
quota of workmen early this year. 

The Cleveland Automobile Co., makers 
of the Cleveland six, has been occupied 
with the new lines of cars. This fac- 
tory is expected to start shortly on a 
production schedule of around 15,000 
cars for the new year. ans 

At Peerless plant a new organization 
is functioning smoothly and while minor 
refinements have been made this line 
will not be changed materially. 

The White Co. has planned to eclipse 
by a wide margin the record for the last 
12 months. 
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Plans are under way to lift the receiv- 
ership of the Ferris car which was im- 
posed last summer. 


The Kurtz Automatic is to turn out 
600 cars in 1922. This is the city’s baby 
automobile plant. The plant has been 
operating during 1921 on a car a day 
basis. The new Marsh factory that has 
been in course of construction is ex- 
pected to get into production on a light 
four early this year. 

Philadelphia, Jan. 27—Manufacturers 
of automobiles are giving sub-contrac- 
tors orders to speed up production, in 
anticipation of an improvement in busi- 
ness by spring. The effect has been felt 
here and one large stamping shop is 
producing a record number of bodies— 
400 a day—for Dodge Bros. The E. G. 
Budd Manufacturing Co has taken on 
500 extra men in the last few days in 
its body-making plant. The shops are 
now running at 80 per cent of normal, 
with some divisions on full time and a 
few on overtime. 


Orders since the first of the year call 
for substantial increases in daily pro- 
duction. The Studebaker Co. has or- 
dered deliveries of 150 bodies a day, with 
prospects of an increase soon. Orders 
for fenders for the new type 61 Cadillac 
have increased and Overland bodies also 
are being produced is greater number. 


Two reasons are advanced for the sud- 


den turn in production demands. Manu- 
facturers, even the largest, it is said, had 
not increased orders prior to the auto- 
mobile shows, desiring to close the year 
with small inventories, but since the 
shows started, busines received a sudden 
impetus and quick orders for increased 
production became _ imperative. The 
price reductions, which may be final for 
the year, and which have met with good 
responses from the public, is the other 
reason to which the inflow of orders is 
attributed. : 


ROAD BUILDING BIDS DROP 

Columbus, O., Jan. 28—Cost of road 
building in Ohio has taken a tremendous 
drop, according to figures gives out by 
the Ohio highway commission following 
the opening of bids on five highway pro- 
jects recently. The estimated cost of 
the five jobs in question was $414,872, 
while the aggregate of the low bids re- 
ceived was $321,475, showing a decline 
of $93,000 from the estimate made by 
the engineers attached to the department. 
In the opinion of some, the end of price 
cutting, especially on materials, is not 
yet is sight. 


BOWSER ON FULL TIME 


Fort Wayne, Ind., Jan. 28—Business 
has increased so considerably at the lo- 
cal plant of S. F. Bowser & Co., Inc., 
manufacturers of gasoline tanks and 
pumps, that it has been announced by D. 
A. Corey, the manufacturing superin- 
tendent, that the factory which has for 
some time been running on part time, 
will be placed on full time. 
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New Unit Parts Depots Are 
Now Located in 34 Cities 
Distribution Agencies in Smaller 


Centers Will Be Named 
Early in Year 








ETROIT, Mich. Jan. 23—Central 

parts distributing depots of the new 
unit parts group have been located in 34 
leading cities of the country and with 
the addition of some half dozen more, the 
main distributing organization will be 
complete. The companies and cities thus 
far selected are: 

Atlanta, Motor Parts Corp.; Baltimore, 
Quaker City Motor Parts Co.; Boston, 
Campbell Motors Corp.; Buffalo, Unit 
Parts Corp.; Charleston, S. C., Carolina 
Motor Parts Co.; Chicago, Standard Unit 
Parts Corp.; Dallas, Motor Parts Depot; 
Denver, Gall Auto Specialty Co.; Des 
Moines, Standard Motor Parts Co.; De- 
troit, Automotive Parts Co.; Harrisburg, 
Pa., Quaker City Motor Parts Co.; In- 
dianapolis, Central Motor Parts Co.; 
Kansas City, General Auto Parts Co.; 
Louisville, Edinger Motor Parts Co.; Los 
Angeles, Colyear Motor Sales Co.; Mil- 
waukee, Standard Unit Parts Corp.; 
Minneapolis, Baldwin Service Co.; New 
York, Chadick Delamater Corp.; New 
Orleans, Standard Motor Parts, Inc.; 
Omaha, Omaha Motor Parts Co.; Phila- 
delphia, Quaker City Motor Parts Co.; 
Pittsburg, Superior Motor Parts Co.; 
Portland, Ore., Colyear Motor Sales Co.; 
Salt Lake City, Mendenhall Auto Parts 
Co.; San Francisco, Colyear Motor Sales 
Co.; Seattle, Colyear Motor Sales Co.; St. 
Louis, Authorized Motor Parts Co.; To- 
ledo, Automotive Parts Co.; Columbus, 
Automotive Parts Co.; Cincinnati, Auto- 
motive Parts Co.; Cleveland, Automotive 
Parts Co.; Richmond, Ind., Standard 
Parts Co.; Spokane, Colyear Motor Sales 
Co., and Memphis, company’s title not 
chosen. 


Companies in Plan 

The companies whose products will be 
distributed through the parts depots are 
Continental Motors Corp., Timken-De- 
troit Axle Co., Brown Lipe Gear Co., 
Borg & Beck Co., and Spicer Mfg. Co. 

Each of the wnit parts depots will be 
financed by local capital entirely and 
will be operated according to conditions 
existing in the different localities. Con- 
tracts have been signed for handling the 
distribution of the unit makers’ prod- 
ucts, and in turn they will sign sub- 
dealers who will handle the units parts 
in the smaller cities of the 40 districts. 

These contracts in the main only re- 
quire that the station maintain an ade- 
quate supply of parts at all times, the 
supply to be based on the population 
served and the total registry of cars in 
the districts. Prices are set by the fac- 
tory, freight variations causing any dif- 
ference that may exist in prices in any 
section. 

The business of signing distribution 
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agencies in the smaller cities will be 
carried through during the early months 
of the year and by April factory parts 
will be available in any section of the 
country in five to six hours. 


CASE PLOW’S STATEMENT 


Chicago, Jan. 24—The annual state- 
ment of the J. I. Case Plow Works for 
the 15-month period ending Sept. 30, 
1921, shows a total loss before federal 
taxes of $2,985,797, as compared with a 
surplus of $673,365 before taxes for the 
year 1920. The statement reveals the 
severe curtailment of implement buying 
by farmers. 


The deficit recorded in the report is 
due to the fact that it covers the period 
in which “freezing” of financial chan- 
nels occurred. After an inventory shrink- 
age of $1,244,543 in adjustment to cur- 
rent replacement values, inventories 
stood at $3,890,600. 


The company was severely caught by 
unexpected trade conditions existing dur- 
ing the period. For the first half of 
the year orders were very heavy. From 
June to February more business was 
written than the entire volume of the 
previous year. With a weak volume of 
unfilled orders the company bought sup- 
plies at current prices. When the sud- 
den ‘trade reverse came the company was 
unable to deliver a large part of the 
orders and heavy inventories were 
taken. The company started its new 
year, however, with inventories written 
to market replacement cost. 


AKRON TIRE SALES NEAR PEAK 


Akron, O., Jan. 27—Tire production in 
Akron is steadily mounting. Many com- 
panies report the heaviest production in 
their history. Labor efficiency has in- 
creased from 40 to 58 per cent in all 
factories. More tires are being built 
daily in Akron than at any previous time 
with the exception of about three months 
during the high mark of the tire indus- 
try’s unprecedented spurt and peak pros- 
perity in the spring of 1920. 


A survey of the industry made by Ak- 
ron’s business leaders shows that it is 
beyond its pre-war peak basis, and is 
closely approaching the old peak of 1920. 
Production now exceeds 100,000 tires 
daily, with all companies reporting in- 
creasingly heavy spring orders from all 
parts of the United States and from 
many European points. 


DELAWARE GAS TAX 

Wilmington, Del., Jan. 27—Although 
the Delaware legislature does not meet 
until next year, a bill is being drawn to 
tax gasoline for the benefit of the state, 
with the idea of introducing it at -the 
next legislative session. It is proposed 
to impose a tax of.two cents a gallon, 
the proceeds to be applied to the con- 
struction of new roads. 
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Trade Rally Cleveland Feature 


Dealers’ Meetings Feature 
Cleveland Automobile Show 


Large Volume of Business Devel- 


oped by Wide-Awake Methods 
—500 at One Meeting 


(7 trot nua Jan. 27—The twenty- 








first annual Cleveland automobile 
show set a new attendance record 
—25 per cent ahead of last year. It es- 
tablished also show sales records greater 
than last year’s for a few particularly 
well established dealers with unusually 
active sales staffs and cars of good gen- 
eral standing. Several dealers in well 
established cars, but who as merchants 
have not earned reputations as high as 
some. of their competitors, had only fair 
sales. And obscure and semi-obscure 
cars, with dealers only casually known 
to the public, sold little or nothing. 
Cars of sterling reputation whose price 
reductions in the past year were not so 
frequent as to set gossipy tongues a- 
wagging had the best patronage. 


Annual Trade Rally 


Despite the concentration of sales, the 
show uncovered a wealth of deferred 
business in all classes of automotive 
merchandise. Prospect lists were longer 
and looked more like “pay dirt” than any 
obtained at shows in several years. The 
show gave certain evidence of a more 
than fair volume of spring business for 
dealers who go hard after it. 

To assist the trade in getting this 
business the Cleveland Automobile Deal- 
ers and Manufacturers Assn., assisted by 
the Cleveland Automotive Trade Assn., 
the former conducting the show and the 
latter taking in a great many garage- 
men, arranged two big meetings which 
brought the trade in from the greater 
part of Ohio. 

One was the annual trade rally, held 
Monday, after the show had been open 
two days. Five hundred passenger car 
distributors, dealers and their salesmen, 
from Cleveland and all northeastern 
Ohio, attended it. The other was an 
automotive equipment meeting, present- 
ing the “Ask ’em to Buy” idea, and five 
hundred men attended that meeting, too, 
coming from car. sales and_ truck 
sales establishments, equipment stores, 
garages and jobbing houses from all sec- 
tions of Ohio. 

There were smaller meetings also, ar- 
ranged by car and truck distributors for 
their retail representatives all through 
the Cleveland territory. 

Distributors and their executives com- 
mented about the new attitude of the 
men who came in from the outside cities 
and towns. They didn’t stay in town all 
the week and they did not do much sky- 
larking. The past year’s trials seemed 
to have taught them that there was not 








much use of their coming in to Cleveland 
just to see the show. They came for 
the meeting, believing the assurances of 
the Cleveland trade that they would get 
something out of them. They got it, 
and they went back to work. 

Richard H. Lee, vice president of Lord 
& Thomas, Chicago advertising agency, 
and Percy E. Chamberlain, educational 
worker in the trade throughout the 
country, were the principal speakers at 
the trade rally. 

Chamberlain presented briefly his 

thoughts on merchandising, all the way 
from the grease hound up to the presi- 
dent—‘‘not from the president down.” 
He showed how the salesman and the 
service man must be doing the same 
thing, doing their best to serve custom- 
ers, if dealers are going to get and hold 
the confidence in themselves which is a 
necessary supplement to confidence in 
their cars in the present competitive 
market. He condemned cutting of sales 
costs by “using the axe” on sales staffs, 
urging, rather, thought and action by 
dealers to make their selling efforts get 
results. He called on dealers, no mat- 
ter how small their organizations, to 
push trivial details aside long enough 
every day to sit down and think out 
means of building throughout their or- 
ganizations, in salesroom and shop, un- 
derstanding of the aims of the organiza- 
tion in its relations with the public. 
Merchandising, as Chamberlain defined 
it, is not just the use of men and equip- 
ment with which to sell, but a spirit, 
with friendliness and fair play as its 
foundation. 
’ Lee thrilled his audience with several 
stories of things accomplished by adver- 
tising, of sales made in the face of sup- 
posed depression by speaking confi- 
dently, optimistically to people with 
power to buy, of whom he said there-are 
a surprising number when one really 
goes out looking for them. 

Citing the country’s per capita wealth, 
greater than at any time prior to 1917, 
Lee told these Ohio automotive men: 
“If you must tell someone you can’t sell, 
tell yourself, and don’t disturb the rest 
of us and the people who are going to 
buy from us, because it isn’t so.” 


Called Temperamental 


Lee, who has been in the automobile 
business, called it temperamental. It 
changes its tune too frequently, he said. 
“Let’s quit trying to sell differentials and 
crankshafts and go back to selling motor 
cars as vehicles that will take people out 
to see new things and breathe new air 
and think new thoughts,” he urged. 
“Let’s sell the motor car, all of us, in- 
stead of saying things about the other 
fellow’s car that set people suspecting 
all cars; let’s sell the motor car and the 
automobile industry and when there is 
more business for the industry we’ll all 
get our share.” 


Lee put the particular make or design 
of car after two other things in-his dis- 
cussion of present market conditions. 
He said that: 

First, a buying spirit, and 

Second, confidence in the dealer, would 
sell cars today, above all other things. 

And he said the dealer’s and sales- 
man’s attitude have much to do with 
creation of buying spirit or destruction 
of it. 

“Some folks sneer at optimism,” Lee 
concluded, “but I’m an optimist and I’ve 
made it pay—in the cash drawer.” 

The automotive equipment meetin,, 
which brought together employers and 
employes in sales and service organiza- 
tions from all over Ohio, presented Ray 
W. Sherman, merchandising director of 
the Automotive Equipment Assn., and 
the film, “Ask ’em to Buy.” Sherman’s 
talk and film are not new to Motor AGE 
readers, but they were new to this Ohio 
audience, an audience which hungrily 
absorbed the undisputable facts set forth 
about the profit opportunities in auto- 
motive equipment. Sherman offered fig- 
ures indicating that there is $2,500,000 
potential automotive equipment business 
in the Cleveland territory and $15,00u,- 
000 in the state—a business possible it 
only $25 worth of equipment is sold for 
every car. The talk and film showed 
how easy it is for men or women, boys 
or girls—for anyone working in a dealer 
or garage establishment—to sell equip- 
ment by asking people to buy it, and 
judging by the conversations in the 
meeting room and the hotel lobbies after 
the meeting there are a lot of cars In 
Ohio which are going to look better, run 
better and give their owners more satis- 
faction before long because of the sell- 
ing efforts of these men who came to the 
mecting and others to whom they are 
going to tell the story they listened to 
with such great enthusiasm. 


Sherman Addresses Dealers 


Howard M .Dine, of Canton, president 
of the Automotive Equipment Assn., in- 
troduced Sherman after he had taken a 
few minutes himself to tell of profits 
made by dealers who have already taken 
up the “Ask ’em to Buy” idea. 

B. W. Ruark, of Pittsburgh, Pa., head 
of the Pittsburgh Equipment Co., classed 
minimum investment in stock and fre- 
quent re-ordering, to prevent loss of 
sales, and rapid turnover, as essentials 
to successful retailing of automotive 
equipment. He made a ringing address 
showing how spirited ,aggressive sales 
effort will sell anything in any kind of 
times. 

The meeting was historic in Cleveland 
because it brought the Cleveland Auto- 
mobile Manufacturers and Dealers Assn., 
which conducts the show, and the Cleve- 
land Trade Assn. together in their first 
joint effort for the good of the trade . 
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1250 Dealers at Milwaukee Show 


Milwaukee Show Inspires 
Dealers for Year’s Sales 





1200 Automobile Agencies Repre- 
sented from Wisconsin‘~and Upper 
Michigan—Year’s Outlook 





ILWAUKEE, Wis., Jan. 27—Besides 

serving its definite purpose of 
crystallizing the interest of the people 
of Milwaukee and vicinity in the 1922 
offerings of the passenger car factories 
of the United States at a time when their 
interest has been dulled by severe 
weather conditions and the strain of 
holiday disbursement, tax-paying time, 
etc., the Fourteenth Annual Milwaukee 
show played a heavier role than perhaps 
ever before in achieving its greater ob- 
ject—from a strictly trade viewpoint—of 
putting new life and vigor into the deal- 
ers of Wisconsin and upper Michigan ant 
getting them set for the admittedly hard 
battle that confronts them in the prose- 
cution of business in this new year of 
complex problems and difficulties. 


Milwauwee Industrial Center 

Milwaukee is the only large city in 
Wisconsin. It has 525,000 population, 
compared with about 55,000 in the sec- 
ond largest city, namely, Racine, which 
is 25 miles away. Consequently, it is the 
big wholesale distribution center of the 
state. In addition, by geographical fav- 
oritism, the entire Upper Peninsula of 
Michigan is accepted as a logical part of 
Milwaukee wholesale trade territory. 
This is true of dry goods, boots and 
shoes, groceries, clothing and other prin- 
cipal necessities, as well as of motor 
cars, trucks, tractors and farm operat- 
ing equipment. 

While from 15 to 20 of the larger cen- 
ters within the state and the Upper pen- 
insula ho!d local shows in February and 
March, the Milwaukee show serves the 
same purpose to Wisconsin and north- 
ern Michigan dealers that the New York 
and Chicago national shows serve to the 
distributors and dealers of the entire 
country. Through the Milwaukee show, 
the distributors of Milwaukee talk to the 
dealers of Wisconsin and Upper Michi- 
gan just as through the national shows 
the manufacturers talk to the distribu- 
tors of the nation. 

There are 2150 established dealers in 
Wisconsin and 350 in northern Michi- 
gan, and of these 2500 retailers approxi- 
mately 50 per cent attended the Mil- 
waukee show, judging by the registra- 
tion of members of the trade and attend- 
ance at the annual banquet and confer- 
ence of the Wisconsin Automotive Deal- 
ers’ Assn. held during the show. 

The Milwaukee Automotive Dealers’ 
Assn., which conducts the show, consists 





of about 85 per cent distributors’ hand- 
ling the state and peninsular territory 
and 15 per cent dealers having possibly 
a sectional distribution contract or hold- 
ing merely local dealer rights in the city 
and county of Milwaukee. All of the 85 
per cent of distributors handle Mil- 
waukee and county of Milwaukee. All of 
the 85 per cent of distributors handle Mil- 
waukee county retail sales, either direct- 
ly or through subsidiary concerns. This 
situation gives the Milwaukee show two 
distinct fields to work, namely, the dis- 
tributers work on the dealers of Wiscon- 
sin and northern Michigan, and as local 
dealers they work on the people of Mil- 
waukee and vicinity. 


Like all of the 13 annual winter shows 
that have preceded it, the 1922 show was 
staged as a spectacular and impressive 
appeal to the owner and prospective 
owner. But behind this palatial setting 
is to be found the occasion which is pro- 
vided to appeal to the dealer trade. Ob- 
viously, it would be extremely difficult, 
if not impossible, to attract to Mil- 
waukee so many dealers at one time as 
come to the annual show, where the 
show feature is absent. Some of the 
dealers are accompanied by prospective 
customers who want to see before they 
buy, but usually the dealer comes less 
to sell a car or two than to meet’ his 
distributor, talk over business, rub el- 
bows with his fellow dealers from all 
parts of the state and peninsula, and 
get a line on views and opinions re- 
specting possible business generally and 
sectionally. If the dealer does not come 
for inspiration, he gets it nevertheless, 


for the exposition such as Milwaukee 
stages each winter is thoroughly in- 


spirational, and the inspiration is ac- 
centuated by the many events arranged 
in its connection to appeal directly to 
the dealer. 


It was easily discernable that the tem- 
per of the Wisconsin and northern Michi- 
gan trade is distinctly serious-minded 
and sober, in contrast with the usual 
spirit’ of gayety that made most past 
shows a holiday for the dealers more 
than a business trip. This change was 
noticeable a year ago, for already then 
the light-hearted attitude born of the 
war boom was giving way to the strong 
need of getting back to earth. But the 
experiences of the past year have had 
the most sobering effect of perhaps any 
single year since 1913 or 1914. True, 
1917 and 1918 were “hard years,” but 
only because production was officially 
restricted because of the war, and deal- 
ers had to turn more prospects away 
than they accepted as customers. 


A complete reversal of the situation 
has taken place and while it was gen- 
erally appreciated during most of 1920, 
it was not until 1921 that some sort of a 
readjustment within was made. This ap- 
parently has not been completed, but 
opinions expressed at the show indicate 
that it may now be reasonably expected 
that it is being hastened by a definite 
beginning of a recovery of general busi- 
ness. Since rises and declines in the 
general situation are reflected probably 
more rapidly in the motor car industry 
than any other, confidence is expressed 
that more cars will be sold in Wiscon- 
sin and northern Michigan in 1922 than 
last year, but it will be just as hard to 
accomplish this as it was in 1921. 

Sales resistance has been overcome to 





View of main arena and special] mezzanine gallery, Milwaukee Automobile Show 
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the extent that people again desire to 
buy, but it is as strong as ever, if not 
more so, with respect to the financial 
ability to buy. 

Discussions with representative deal- 
ers indicate that Wisconsin is perhaps 
more fortunate than most other states 
in regard to the financial ability of the 
average individual, since this is not a 
single-crop state, and in addition to 
diversification of crops, the agricultural 
regions have the further advantage of a 
huge dairying industr), which, according 
to Federal census reports, has mage Wis- 
consin the premier dairying state in the 
Union, a place formerly held by New 
York. Prices of dairy products have not 
suffered the same demoralization as 
grain prices. There is a still further ad- 
vantage in the fact that money for dairy 
products comes into farmers’ hands at 
least once and sometimes twice a month, 
while crops are “cashed in” but once a 
year. 

In 1921, there were absorbed in Wis- 
consin approximately 44,000 passenger 
cars, according to registration records. 
In 1920 the gain over the previous year 
was 53,000; in 1919, 316,200; in 1918, 25,- 
500; in 1917, 48,886; in 1916, 35,900; in 
1915, 26,650; in 1914, 18,600; in 1913, 10,- 
000, and in 1912, 18,500. 


Wisconsin May Sell 55,000 


On the basis of past experience and 
present facts, with future prospects con- 
servatively estimated, it was said at the 
show by keen analysts among distribu- 
tors that Wisconsin ought readily to ab- 
sorb 53,000 to 55,000 new passenger cars 
in 1922, which would be equal to or 
above the 1920 sales record. 


One of the principal inspirations to 
the dealer trade of the territory, outside 
of the show proper, was the annual ban- 
quet and round table conference on mer- 
chandising and service of the Wisconsin 
Automotive Dealers’ Assn., under the 
sponsorship of the Milwaukee A. D. A. 
There were three principal figures in- 
jecting new life. Harry G..Moock, of St. 
Louis, spoke as secretary of the national 
association. Ray W. Sherman appeared 
as merchandising director of the Auto- 
motive Equipment Assn. The spokes- 
man of the passenger car manufacturers 
was Edward S. Jordan, president of the 
Jordan Motor Car Co., Cleveland. 

Considering the Milwaukee show of 
1922 from a retail selling angle, it is 
gratifying to know that the attendance 
was larger than last year, interest was 
stronger, and actual sales booked larger. 
More people visited the exposition 
because more persons are interested 
in buying, comparing real interest with 
last year and two years ago. While the 
financial ability to buy is perhaps not 
quite so good, nevertheless it is believed 
that the many new ways and means de- 
vised by manufacturers, distributors and 
dealers to assist customers in financing 
their purchases will achieve even better 
results than if more people were able to 
lay down the purchase price at once. 





GIRAGS: 


Industry’s Leaders Gather 
Around Ford in Lincoln Deal 


General Motors and Studebaker Ru- 
mored to Be Interested, but Re- 
ports Officially Denied 


ETROIT, Jan. 28—Henry Ford’s pur- 

chase of Lincoln Motor Co. on Feb. 
4, which is considered in this city to be 
practically a certainty, promises to bring 
in its train one of the greatest reassem- 
blages of executive talent that the in- 
dustry has known. 

Throughout the deal Ford has acted 
with the almost certain knowledge that 
the men he requires to operate the prop- 
erty are willing to join him. Several 
consultations have been held at which 
the views of these men on the operation 
of the plant have been evoked and Ford 
is said to be thoroughly in accord. 

The influence of the Lelands in the 
new control will be principally nominal, 
though it is definitely known that they 








will have a place in the new organiza-_ 


tion. There will be a new president and 
general manager and production will be 
in the hands of an executive of the Ford 
school. .The sales will come within the 
purview of one of the highest trained 
specialists in the industry. 

That there will be no bid for the prop- 
erty from stockholder interests is 
gleaned from the fact that the heaviest 
holders are content to accept a stock loss 
to realize on their notes. The possibil- 
ity of a General Motors bid, suggested in 
some quarters ,canot be traced to any 
hint by the corporation itself. The Stu- 
debaker Corp. has made quiet investi- 
gations. 

BOSCH’S NEW SALES PLANS 

Springfield, Mass., Jan. 29—At a meet- 
ing of more than 50 sales managers and 
agents of the Amerrcan Bosch Magneto 
Corp. Jan. 17 to 19, the concern’s new 
selling.arrangements were further per- 
fected. It is said the sales force will 
comprise more than 2,000 members, the 
new policy being to have a large num- 
ber of agency dealers in close relations 
with the concern. Engineering and 
production specialists are being assigned 
from the factory force to develop the 
sales end, which will have zone centers 
at New York, Chicago, Detroit and San 
Francisco, each with its factory branch 
manager. In extending its line of motor 
accessories, it is said one of the main 
ends is to give greater efficiency to cars 
already in use. 


PREMIER STARTS REFINANCING 


Indianapolis, Jan. 29—The Premier 
Motor Corp. yesterday filed a blanket 
mortgage for $60,000 to the Fletcher- 
American Bank here to secure a tempo- 
rary bond issue of $60,000. M. A. Whip- 
ple, vice president, made the statement 


that this temporary bond issue is to be 
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used to pay county, state and federal 
taxes, and to conserve the working capi- 
tal. This is but a preliminary step 
toward the refinancing plan now actively 
under way. The last obstacles to re- 
financing are now removed and the — 
prompt consummation of the plan is ex- 
pected. A definite announcement of these 
measures may be expected soon, accord- 
ing to Whipple and I. E. Schaeffer, 
secretary. 


CORRECTION 

New York, Jan. 28—The statement 
was made in the Jan. 19 issue of Motor 
Ace that an announcement had been 
made by Colonel William Guy Wall, vice 
president and chief engineer of the Na- 
tional Motor Car & Vehicle Corp., of In- 
dianapolis, that Columbia prices had 
been guaranteed to April 1. This ob- 
viously was an error, as the guarantee 
referred to the National cars and not to 
the product of the Columbia Motors Co., 
which has no connection with National. 
The announcement of the National guar- 
antee was made by the Poertner Motor 
Car Co., which also is the Metropolitan 
distributor for Durant cars. 

MINIMUM LOAD HEARING 

New York, Jan. 28—The traffic depart- 
ment of the National Automobile Cham- 
ber of Commerce has been informed that 
a hearing will be given in Chicago on 
Feb. 1 by the Transcontinental Freight 
Bureau on a proposal to increase the 
minimum loadings of freight cars carry- 
ing passenger cars and trucks to Cali- 
fornia. The railroads now contemplate 
raising the present special minimum to 
the regulation classification minimum. If 
this is done, it will considerably increase 


the cost of transporting motor vehicles 
to the Pacific coast. 


U. OF I. STARTS TRAINING 

Ames, Ia., Jan. 29—The Department of 
Mechanical Engineering of the State 
University of Iowa announces a night 
shop. course for garage mechanics and 
others which began Jan. 16. Instruction 
will be given on three evenings each 
week for nine weeks, from 7 to 10 p. m. 
The course will comprise 81 hours, of 
which 63 hours will be given in machine 
shop and 18 hours in forge shop. 


CHANGE ASSOCIATION NAME 
St. Louis, Mo., Jan. 28—At a meeting 
of the St. Louis Automobile Manufac- 
turers’ and Dealers’ Assn. recently, the 
members voted to change the name of 


the association to the St. Louis Auto- 
mobile Dealers’ Assn. 





NAMES CAUSE CONFUSION 

Danville, Ill., Jan. 29—Similarity of 
names has caused confusion to the Auto- 
motive Body Co., of this city, by lending 
belief to the report that there is con- 
nection between the local concern and 
the Ohio corporation of Cleveland of the 
same name. There is no connection be- 
tween the two concerns, ' 





oe NO 
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MARTIN-PARRY BRANCHES 


Detroit, Jan. 27—Martin-Parry Corp. 
has located a factory branch in Detroit 
which will be one of 29 similar branches 
which the company is now opening 
throughout the country. The purpose of 
the branches, in addition to handling 
sales of the commercial bodies of the 
company, is to give immediate service on 
replacements of parts of the bodies. 

The same personnel will continue, A. 
F. Schoof as service manager and C. W. 
Gracey as sales manager. R. P. Hen- 
derson, vice president of the Martin- 
Parry Corp., will make his headquarters 
at the Detroit branch. 

Branches in addition to Detroit thus 
far located are in Boston, New York, 
Buffalo, Chicago, Atlanta, Dallas, Hous- 
ton, San Francisco, Kearny, N. J., St. 
Louis, Kansas City, Cleveland and De- 
troit. The remaining branches will be 
located during 1922. 

COLUMBUS SALES IMPROVE 

Columbus, O., Jan .28—A decided im- 
provement in the demand for passenger 
cars has been noted by Columbus deal- 
ers and jobbers dating from soon after 
the middle of January. This is attributed 
partly to the successful New York show 
and also by the better industrial condi- 
tions which are prevailing. The bulk of 
the demand is for cars ranging in price 
from $800 to $1500. Yet there is a fair 
demand for higher priced cars and in 
fact all classes of vehicles are showing 
improvement. 

Trucks are still a little slow, but a bet- 
ter demand is expected in the spring. 
There is only a fair demand for the 
lighter type of delivery wagons. 


PHOENIX STEAM TRACTOR 

In the Jan. 5 issue of Motor AcE the 
bore of the engine used in the Phoenix 
Steam tractor was given as 3 1/3 in. 
Also it was stated that for starting or 
pulling out of a hole the low pressure 
cylinder could be simplified. This is a 
typographical error, as the word should 
have been simpled, which is the term 
used with a steam engine when it is not 
operating as a compound engine. 


_— 


LOCKPORT DEALERS ORGANIZE 

Buffalo, Jan. 28—An organization of 
automobile dealers has been formed at 
Lockport, with William Swyers as pres- 
ident, Alfred Oldham, secretary, and 
George Timkey, treasurer. The organi- 
zation, which will be known as the Lock- 
port Automobile Dealers’ Association, 
will give its first attention to the used 
car situation in its community. 





TEXAS SALES MORE BRISK 
Dallas, Texas, Jan. 27—There ap- 
peared to be a continued improvement 
in the automobile business in Texas this 
week. Dallas -retailers found sales five 
per cent better than the previous week 
and Fort Worth dealers were selling 





ten per cent more. Houston retailers 
said the increase was about five per cent 
over the preceding week and Galveston 
said business was holding its own. Pan- 
handle dealers were selling more cars 
and trucks and Waco retailers reported 
slight increases. Retailers in a half 
dozen small towns in east Texas said 
business showed a decrease. There had 
been an increase in the sale of tractors 
“during the week, Dallas dealers and 
those of Houston and Amarillo said. The 
accessory business was strong. 








“Service,” Keynote to 
1922 Sales 


ANSAS CITY, Mo. Jan. 28-— 

“Service,” said W. Perry, 
president of the Commerce Trust Co., 
is to be the keynote for success in the 
motor car business in 1922. 

“You'll have to sell more service,” 
he said. “Your business is getting 
down to the foundation of service on 
the cars in the hands of owners. 

“I’m in favor of every man, banker, 
lawyer, doctor, laboring man, in this 
country having a car—under certain 
conditions. We can’t get away from 
it—every man’s heart is set on own- 
ing a car. 

“But you dealers must look, for 
prospects, not to the man who can 
afford to pay for a car, but to the 
man who can afford to maintain it. 
You'll find your own best results, as 
well as the most pleasure in your 
business, when you sell only to the 
men who are going to be able to 
maintain their cars.” 








SALT LAKE ACTIVITIES 


Salt Lake City, Utah, Jan. 27—At the 
annual meeting of the state association 
held in the Commercial Club the old 
board of directors were re-elected with 
the exception of Fred Sharman, who was 
not a candidate this year. His place 
was taken by C. J. Simpson. An advisory 
council, consisting of members living 
outside Salt Lake City, was elected, it 
being felt that out-of-town members 
should have some voice in the manage- 
ment of their organization. 
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HOOSIER TRADE BACKS SHOW 


Indianapolis, Jan. 27—The Indianapo- 
lis Automobile Trade Assn. elected new 
officers for 1922 yesterday with Homer 
C. Lathrop, of Lathrop-MacFarland Co., 
president; R. H. Losey, of the Losey- 
Nash Co., vice president; A. W. Hutchin- 
son, of the Detroit Electric Sales Co., 
Secretary, and L. S. Shoup, of the Oak- 
land Motor Car Co., treasurer. 

John B. Orman continues as manager 
of the association and was given free 
rein to make the automobile show of 
March 6-11 the biggest ever held here. 
According to President Lathrop every 
exhibitor who has asked for space thus 
far wants more than he had last year, 
and the prospects for the spring exhi- 
bition were never brighter. 


_—_ 


BETHLEHEM SHOW COMING 


Bethlehem, Pa., Jan. 28—Under auspi- 
cious circumstances the Bethlehem Auto 
Trades Assn. recently at its annual meet- 
ing and banquet pointed toward their 8th 
annual automobile show, which will be 
held at the Coliseum the latter part of 
February. 

Norman S. Ludwig was elected presi- 
dent, succeeding Robert Shimer, who 
was not a candidate for re-election. 
Other officers elected were F. W. Thom- 
as, vice president; Howard Rader, secre- 
tary and treasurer; John S. Heller, cor- 
responding secretary, and the following 
board of governors: James A. Hart, 
chairman, and W. O. Bailey, R. I. Ster- 
ner, Philip Vooz and Frank Leibert. 

OVERLAND DEALERS AT BUFFALO 

Buffalo, Jan. 27—-The annual automo- 
bilé show luncheon given by the Willys- 
Overland Co. to its dealers and distrib- 
utors here was largely attended. At 
least 125 of the Willys-Overland repre- 
sentatives listened to interesting and 
beneficial talks on sales by C. B. Wilson, 
vice president of the Willys-Overland Co. 
in charge of its various plants in Toledo, 
Elmira, Elyria, and Pontiac; E. C. Bar- 
ber, general sales manager of the cor- 
poration; W. L. Colt, division manager, 
and Nelson A. Beardsley, manager of the 
Buffalo branch, also spoke. In welcom- 
ing the dealers Colt said “every one had 
reason to feel optimistic over the future.” 





Motor Tool Specialty Co.’s branch managers at annual banquet, 





















Chicago, Jan. 12 






































































































































CONCERNING MEN YOU KNOW 





Ralph S. Wiltrout has been appointed general 
sales manager of the Ogren Motor Co., Milwau- 
kee. 


E. R. Bowen has been appointed sales man- 
ager of the Avery Tractor Co., Peoria, to succeed 
Cc. E. Bronner, who resigned. 

John Manser was elected president of the An- 
tigo Tractor Corp., Antigo, Wis. 

Moses W. Taylor, president of the Taylor Mo- 
tor Co., Salt Lake City, Utah, died recently at 
his home in that city. 

R. Norman Miller has been engaged as _direc- 
tor of sales of the new Stewart Storage Battery 
Co., Marshfield, Wis. 


L. E. Salmon has been appointed New York 
representative of the Cleveland Crane & En- 
gineering Co. 

P. E. Chamberlain, specialist on automotive 
dealers’ troubles,- is having great success on his 
lecture tour through the east. 

Percy Ford, Chicago speed merchant, has been 
elected vice president of the Siegel Auto Service 
Co., Chicago. i 


J. P. Oliveau has been appointed chief en- 
gineer of the Mercer Motors Co., Trenton, N. J. 

Frank Pietsch has been appointed sales man- 
ager of the Kelly Springfield Motor Truck Co., 
according to announcement made tonight by 
general manager E. O. McDonnell. 

Harry Hamilton Brown, formerly assistant to 
the vice president of the Studebaker company, 
has severed his connections with the Columbia 
Motor Co., where he was engaged as district 
sales manager. 

Geo. W. Cushing, advertising manager of the 
Hudson Motor Co., has resigned to become af- 
filiated with Barton, Durstine & Osborn, Inc., an 
advertising agency at Buffalo. 

P. E. Sands, president of the Sands Motor Co., 

Seattle, was this week elected president of the 
‘Seattle Motor Car Dealers’ Club. H. P. Grant, 
president of the Seattle Automobile Sales Co., 
was elected vice president; V. C. Force, secre- 
tary-treasurer. 
“George H. Money, for eleven years general 
purchasing agent of the Federal Rubber Co., has 
resigned to engage in other business and has 
been succeeded by C. A. Walvoord. 

James W. Jackman, New England distributor 
for the Westcott line, and also Eastern dis- 
tributor for the Folberth Wind Shield Cleaner, 








died at Boston yesterday, following a brief ill- 
ness which started at the New York motor ‘show. 

Julian S. Friede has resigned his position as 
body engineer with the Moon Motor Car Co., of 
St. Louis, to enter the retail merchandising busi- 
ness in Texarkana, Texas.” 


Gregory Flynn has resigned as _vice president 


and director of Edward A. Cassidy, Inc. He- 


went with that company four years ago from the 
Rajah Auto Supply Co. ° 


W. Y. W. Rabb will sever his connection with 


the Pierce-Arrow Motor Car Co., Buffalo, early- 


in February, to take up foreign trade promotion 
in New York and Buffalo. 


_A. A. Oberg, formerly with the Pacific-Nash 
Co., Ogden, Utah, has been appointed manager 
here for the Madsen-Farrer company, distributors 
of the Paige cars and trucks. 

John C. Hill, formerly export manager of the 
Westcott Motor Car Co., Springfield, O., has be- 
come associated with the Maxwell Motor Sales 
Corp. and Chalmers Motor Car Co. as special 
sales representative in foreign fields. 


Councilman Clarence §. Hastings, Middletown, 
Conn., for many years connected with the Russell 
Manufacturing Co., manufacturers of brake lin- 
ings, webbing and the like, is dead at his home 
here, following a nervous breakdown. 

L. J. Barrett has been elected director of the 
St. Paul Automotive Trades Association to repre- 
sent the battery section. B. Dean has been 
selected director representing the accessory 
division. 

N. C. Berrend, several years identified with 


the automobile accessory business and most re- 


cently sales manager of Jorgenson Manufactur- 

ing Company, Waupaca, has joined the Burns- 

Hall Advertising Agency, Milwaukee, where he 

will specialize on automotive accounts. i 
O. H. McCornack has been elected vice presi- 

ome of the Hudson Motor Car Co., Duluth, 
inn. 


C. W. Hadden, actively connected with the 
Minneapolis Steel & Machinery Co., since 1917, 
has been made assistant to president W. R. Wil- 
son of the new Maxwell-Chalmers organization 
in Detroit. 

Fred G. Anderson, Olympia, Wash., was re- 
cently elected president of the Thurston County 
Automotive Trades Assn., with L. J, Anderson 
for vice president. 





John Barr Attends Show In 
Locomobile Built In 1899 


Chicago, Jan. 25—John Barr of Dayton, 
O., attended the Chicago Automobile 
Show as a guest of the management be- 
cause he owns a Locomobile of 1899 
manufacture that is in good condition. 

Recently the show management offered 
a free trip to the Chicago show for the 
owner of the oldest car in good condi- 
tion that was a regular manufacture of 
an exhibitor at the show at the time the 
car was produced. More than 200 entries 
for this competition were received, but 
most of these were cars manufactured 
in 1901 and 1902. Several very old cars 
were reported that were built by non- 
exhibitors at shows. Oldsmobiles and 
Cadillacs were the chief entries. In 
reaching the decision, members of the 
award committee found much difficulty in 
verifying manufacturing data at the fac- 
tories, but in the end there appeared to 
be do doubt that Barr’s car was the old- 
est reported. 

Louis Disbrow never frowned so 
fiercely; Barney Oldfield never gritted 
his cigar more determinedly than when 
driving in the spectacular race of these 
old cdrs staged in Chicago preliminary 
to the Chicago Automobile Show. 





Disbrow was at the rudder of a 1900 
Oldsmobile and Barney guided the des- 
tinies of the earlier Locomobile. 

The first race was called off because 
some of the enthusiasts grew so excited 
they decided to add man-power to the 
rear of the automobiles. The second 
race was entirely above board. Barney 
scorched his tires trying to zig-zag more 
power out of his car than was ever put 
into it; Disbrow just exuded will power 
into his car, with the result that when 
the white flag dropped, both crossed the 
tape together. 

The two cars, the Locomobile and the 
Oldsmobile, won respectively first and 
second place in the final awards, out of 
200 entries. Twenty-one Oldsmobiles, the 
largest of any make, were passed upon 
by the judges, together with the winning 
Locomobile and three Cadillacs. Inci- 
dentally, the Oldsmobile was the oldest 
gasoline car entered, as the Locomobile 
is a steam power car. All gasoline cars 
entered were one cylinder cars. 

The seventh and the ninth Oldsmobiles 
manufactured, still running, were among 
the interesting entrants of Oldsmobile, 
the former owned by W. F. Moellen- 
berndt, Colorado Springs, Colo., a 1900 
model, and the latter owned by Carl 
Snodgras, Idaha Falls, Idaho, also a 1900 
model. 
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Head of English Overland 
Disappointed in N. Y. Show 


Newly Made Baronet Expected 
Marked Mechanical Improve- 


ments in American Cars 





EW YORK, Jan. 28—Sir William 

Letts, managing director of Willys- 
Overland-Crossley, Ltd., is receiving the 
congratulations of his American friends 
on having been made a baronet. The 
title of “Sir” was awarded him after he 
sailed for this country sorhe three weeks 
ago. 

Sir William came to the United States 
to place orders for a large supply of 
materials for the Overland car which is 
being assembled is England. The orders 
are being placed in anticipation of the 
substantial spring business which now 
seems certain. 

Conditions in the automotive industry 
in England are similar to those which 
prevail in this country, but Letts said 
Englishmen could not conceive how 
Americans could feel that they were in 
the midst of hard times when they have 
“all the money in the world,” and when 
their taxes are only a fraction of those 
paid in other countries, especially Eng- 
land. 


The New York automobile show did 
not particularly impress Sir William. He 
said he was unable to find anything 
really new in a mechanical way and that 
he was much disappointed in this re- 
spect, although he found improved de- 
signs in body models. He was of the 
opinion that the Olympia show was much 
more interesting than that held in New 
York. 

Letts spoke with pride of the Over- 
land car produced by the English com- 
pany and said that it had been designed 
to find favor with English buyers. He 
said it might be possible ultimately to 
have the entire car English built. 

Letts will return to England Feb. 7 
after a trip to the middle west and 
Canada. 


—— 


ATLANTA DRAWS SHOW SPACE 


Atlanta, Ga., Jan. 27—Members of the 
Atlanta Automobile Assn., which now in- 
cludes both automobile and equipment 
dealers under the merger of the sepa- 
rate organizations recently affected, drew 
for space allotment at the Great South- 
ern Automobile Show to be held here 
Feb. 11 to 18, at a meeting held Wednes- 
day, Jan. 18, when final plans for the 
show were discussed. All space for this 
year’s event has been entirely disposed 
of and the show gives promise of being 
the largest automobile exposition that 
has ever been held in the southern ter- 
ritory. Dealers at the meeting Wednes- 
day night expressed absolute confidence 
that the show will prove of material aid 


in bringing about a general revival of 
businéss, 





: 
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Farmers to Come Back into 
Truck Market This Autumn 
Delegates to Agricultural Confer- 


ence of One Opinion With Re- 
spect to Motor Vehicle 





ASHINGTON, Jan. 27—Big farmers 

of the United States are thoroughly 
sold on the value of motor trucks. No 
campaign of education is needed to con- 
vince them that motor equipment makes 
their operations more profitable. They 
want better servicing facilities than they 
are getting, but they want trucks just 
the same, and they are going to have 
them. 

From the viewpoint of the automotive 
industry, that big message was gleaned 
from the National Agricultural Confer- 
ence, which has brought together here 
the greatest gathering of men repre- 
sentative of every branch of agricultule 
ever held in this country. Representa- 
tives of big organizations of farmers in 
every section of the country told the 
correspondent of Motor AGe with an 
emphasis which left no room for doubt 
that truck markets in agricultural sec- 
tions have scarcely been scratched. 

Most important of all is the negeral 
conviction that the farmer will begin 
to come back into the market for trucks 
in August or September and in some sec- 
tions even earlier. When they do begin 
to buy again, and that time is coming 
soon, their thoughts will first turn to 
motor trucks. 


Users Best Advertisers 


They have seen the value to their 
neighbors of the trucks they operate, 
and these successful truck users have 
been the best advertisements motor 
trucks ever had. There is not an; 
quibbling about it. The farmers want 
trucks and they are going to have them 
just as soon as they can get the money 
to buy them. 

Probably the biggest incentive to 
truck sales that ever has come out of 
the farming sections is the insistent ana 
steadily growing determination to estab- 
lish co-operative marketing systems 
throughout the country. This movement 
will provide an outlet for thousands ot 
trucks. 

Farmers are thoroughly incensed over 
high freight rates. They have learned 
that they can get their products to com- 
paratively distant markets swiftly and 
economically by the use of trucks. Many 
of them are doing it now and many more 
of them are determined to do it just as 
soon as they can. The larger operators 
will do it alone and smaller ones will 
co-operate. 

The co-operative movement has started 
on a small scale, but all great farm or- 
ganizations now are backing the move- 
ment and have made it one of the car- 
dinal points in their platform. The time 
is near when by far the greater part of 
the farm products of the country will be 
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worst is over and beiter lies ahead. 





“Kconomy and Efficiency Will Make 1922 Better 
Business Year Than 1921” 


EW YORK, Jan. 27—Following is the opinion of Herbert P. Howell, vice- 
N president of the National Bank of Commerce, on the outlook for 1922: 

“Business was in far better shape at the end of 1921 than at the beginning. It 
will be in better shape at the end of 1922 than it is now. In net results 1922 will 
be a better year than 1921. We might qualify this statement by saying 1922 will be 
better, provided business men as a whole continue to act sensibly. 
that developments will be favorable if economy, conservatism and efficiency rule in 
business, rather than efforts at stimulation and expansion. 

“Profits can be made and success can be established during 1922. 
must be built up by means of economy and efficiency within the bounds of con- 
servative business operations. A lower turnover is inevitable. There is a rigid price 
resistance from the ultimate consumer that must be accepted. Therefore, profit 
margins in business must be effected by economies in production costs. 

“There has developed at the end of the year just closed a remarkably general 
consensus among those qualified to pass judgment on business conditions that the 
In this judgment I heartily concur. The year 
1922 may not be one of great realizations and fulfillments, but it will be one of 
laying the strong foundations for better business years to come.” 


We might say 


But they 








handled in this way. The railroads will 
be used only for long haul business. 
One of the amazing features of the 
conference, in spite of all the gloom and 
pessimism spilled. on “Blue Monday,” 
when it started, is the fact that most of 


the delegates admit privately that condi-- 


tions are not as bad as they have been 
pictured. The farmer has big problems 
to solve, but, speaking generally, he is 
not broke. Times are very hard in grain 
growing states and in the cotton belt 
and many farmers there are bankrupt. 
But in the remainder of the country 
many of them are making a little money 
and comparatively few are broke. This 
provides a huge potential market for 
trucks, This market will steadily ex- 
pand as agricultural conditions improve. 

A lot of trucks will be sold this year 
and dealers who study their farm prod- 
ucts and get out of their systems the 
notion that the farmer simply can not 
buy are the ones who will profit most. 
There is some market for trucks even 
now and as the year advances the de- 
mand will increase. 


Views of Many 


In an effort to get the views of dele- 
gates, the correspondent of MoTor AGE 
interviewed a score of them. The per- 
sons interviewed were noc hand picked. 
They were taken at random in lobbies of 
the Willard or in the ante room of the 
convention hall. There was not attempt 
to select “outstanding” figures, among 
the delegates. Representative opinions 
were sought concerning the views of 
farmers in general on the subject of 
motor trucks and when they would be 
in the market again. Here are some of 
the views expressed: 

Hubert F. Baker, Michigan Potato 
Growers Exchange, said, “Within five 
years 75 per cent of the farmers in 
northern Michigan will be using motor 
trucks. I believe there is a wonderful 
tuture for motor trucks on farms.” 

O. G. Smith, president, National Farm- 
ers Congress, and president of Nebraska 
Good Roads Assn., said, “Hog growers in 


our section are using many motor trucks 
and many more will be placed in use as 
soon as funds are available to buy them. 
We are thoroughly sold on the motor 
truck and it must be used if co-operative 
marketing is to be successful.” 

Henry C. Stuart, formerly governor of 
Virginia, stated his opinion as being 
that “the farmers of Virginia are sold on 
the motor truck. High railroad rates 
make co-operative marketing necessary 
and motor trucks are essential to co- 
operative operations by farmers.” 

C. V. Topping, Southwestern Millers 
League believes “that farmers in the 
territory covered by our league, which 
includes Kansas, Nebraska, Colorado, 
Texas, Oklahoma and Missouri, will be 
back in the market for trucks in the 
fall.” 


W. B. Hunter, president Georgia Fruit 
Growers Exchange, said, “I believe the 
demand for motor trucks has not really 
started and, although they already are 
widely used in Georgia, they are not 
operated to anything like the extent they 
will be when funds are a little more 
plentiful.” 

C. A. Cobb, editor Southern Ruralist, 
Atlanta, Ga., believes that “the south is 
about a year ahead of the rest of the 
country on the way back to prosperity. 
We were practically broke a year ago, 
but we have already begun to go up 
grade. I believe there is a great future 
for motor vehicles in the south.” 

G. M. Putnam, president New Hamp- 
shire Farm Bureau Federation, said, 
“When a farmer has to go six or eight 
miles or more to his market I believe a 
half ton motor truck is essential to the 
profitable operation of his farm.” 





NEW TRADE ASSOCIATION 

Seattle, Jan. 29—Kittitas County has 
joined the Washington Automotive Trade 
Assn., a statewide body with branch 
county units. Vancouver, B. C., auto- 
mobile men are taking the initiative in 
forming a British Columbia Automotive 
Trade Assn. 
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IN THE RETAIL FIELD 




















Lord & Wentz, Haynes, Nash and Stephens 
dealers, Springfield, Ill., have consolidated with 
A. Barker, Lincoln dealer. The name of the new 
firm is Lord, Wentz & Barker. - 

Nash-Albany Corp., Albany, N. Y., recently in- 
corporated by C. H. Chambers, is the newest 
addition to the Nash dealers in the east. 

Pacific-Nash Co., at Ogden, Utah, will here- 
after be under the management of C. E. Cookley 
of Salt Lake City. 

Mason Tire & Rubber Co., Portland, Ore., 
will soon be located in new quarters. 


Bonestell Motor Co., Salem, Ore., will build 
a two-story garage soon. é 

Warren & Richards, Sacramento, Cal., will 
hereafter be known as agents for the India Tire 
& Rubber Co. in their territory. 

Northern Motor and Machine Co., Tonasket, 
Wash., has been incorporated by M. E. Bowen 
and Chas. N. Merrill, capital $25,000. 

Central Motor Co., Baker, Ore., has been in- 
corporated by W. C. Perkins, R. C. Frisbie and 
A. M. Frisbie, capital $20,000. Will conduct 
general motor vehicle sales, machinery and re- 
pair business. 

Eastern Oregon Fageol Co., Wasco, Ore., has 
been incorporated by W. S: Quigley, Robert 
Quigley, E. A. Shephard, capital $5,000. Will 
deal in automobiles, trucks, accessories and sup- 
plies. 

Lawson Auto Company, Portland, Ore., has 
been incorporated by Russell H. Lawson, oi 
Jones and J. S. Cook, capital $50,000, will dea 
in automobiles, accessories and supplies. 

Greenfield Motor Service & Supply Co. has 
been incorporated in Greenfield, Mass., with a 
capital stock of $30,000. Archer I. Potter is 
president and treasurer, and with him are asso- 
ciated William A. Davenport and Charles Fair- 
hurst. 


Oldsmobile Distributing Co., Memphis, Tenn., 
have just established a rebuilt and used car de- 
partment at 249 Monroe Ave., under management 
of Ned Evans. 

Greenfield Battery Co., Inc., has been formed in 
Greenfield, Mass., to deal in electric batteries and 
motor accessories. George E. Parsons heads the 
company. 

The Dressler-White Co., Nashville, Tenn., has 
opened recently, as a new addition to the author- 
ized Ford houses and has been formed by O. W. 
Dressler and J. C. White. 

Housenick Motor Co., Bloomsburg, Pa., plans 
to erect an addition 67 by 130 feet to its sales- 
rooms and garage. Brick and steel structure 
will be carried out, 

George L. Derrickson has been appointed man- 
ager of the used car department for Henry A. 
Rewan, Jr., Co., distributor of Haynes cars, 
Philadelphia. 


Hatch Motors Co., distributor of Marmon cars, 
Philadelphia, has removed its service station to 
new quarters where three times the floor space 
is afforded. 

Maline-Harrison Motor Co., Dothan, Ala., has 
filed articles of incorporation with the secretary 
of state and will engage in the business of deal- 
ing in automobiles. J. H. Maline and others are 
the incorporators. 

C. R. Hibbard Garage, at Rapatee, Ill., was 
completely destroyed by fire on Jan. 10. A big 
loss was entailed. 

Rickenbacker Co., according to W. J. Drum- 
pelman, sales manager, is placing franchises as 
fast as salesmen complete dealer investigations. 
Among the ones recently placed is H. A. Dough- 
erty of Kansas City. 

Dorris Chicago Co. has changed its name to 
Middle States Motor Corp. 

Seiberling Rubber Co. of Akron, has estab- 
lished a factory branch at the Northwest term- 
inal, which is headquarters for several tire com- 
panies, in charge of H. I. Post. 

Mason Tire and Rubber Co. also has opened 
headquarters in the same building, its 25th dis- 
tributing branch, in charge of W. F. : Stanley. 
F. W. McGreery is manager of the pneumatic 
division. 

Holgate-Bolton Co. has been appointed agent 
for the Chevrolet car, succeeding the Knudson 
Auto Co. 


. 

Madsen-Peterson Motor Co., Minneapolis, has 
taken over distribution of the Lincoln car. Vic- 
tor Stromquist, formerly selling Packards and 
also the incoln, is general manager for the 
company from the first of the year. 


Reilly-Herz Automobile Co., Minneapolis, has 
assumed northwestern distribution of the Max- 


well and Chalmers cars, and will continue dis- 
tribution of the Elgin car, which it has had for 
several years. 


Minneapolis Garage Owners. Association has 
elected officers as follows: President, W. t 
Potts; vice president, G. W. Harper; secretary, 
W. J. Johnston; treasurer, H. S. Christian; 
directors, W. R. Vashro, J. L. Mowry, E. A. 
Zolle, H. B. Mier, H. I. Utley, L. A. Wilcox. 

Joseph Toth Garage, Peoria, Ill., has been 
completed and occupation will begin soon. 

White Co. Cleveland, has established a fac- 
tory branch in New Haven, Conn., for the selling 
and servicing of White Motor trucks. 

The Mesher Motor Sales Co., Cleveland, O., 
has been awarded the contract for distributing 
the Durant cars in Northeastern Ohio. Officers 
of the company are: R. N. Mosher, president 
and treasurer; F. H. Greesbeck, vice-president, 
and William B. Woods, former director of law of 
Cleveland, secretary. 

Braley, Graham & Childs is the new addition 
to Dodge dealers in northwest with headquarters 
at Portland, Ore. 

James H. Pritchard Motor Co., Atlanta, one 
of the Ford agencies in the southeastern ter- 
ritory, has been sold to L. O. Fortson, of Wash- 
ington, Ga., who has organized the Fortson 
Motor Co. and taken over the Pritchard busi- 
ness. 

Cook and Gill, Portland, Ore., Paige dealers, 
will erect a new structure soon. They will con- 
tinue to use a small portion of their present 
building until the new building is ready. 

R. C. Jasper, Moline, Ill., has organized the 
R. C. Jasper Motor Co. to handle the Gardner 
automobile and has established his agency. 

Equipment Service Co., St. Louis, distributors 
and service station for Gabrael Snubbers, Ray- 
field and Schebler carburetors and J-W speedo- 
meters have moved to new quarters, 

Strauss Motors Inc., St. Louis, recently or- 
ganized by Milton B. Strauss, who is president, 
and his brother, Laurence Strauss, who is secre- 
tary and treasurer, has been appointed dis- 
tributor for the Kissel cars in St. Louis and 
adjoining territory. : 


Covey Motor Car Co., Portland, Ore., Cadillac, 
Maxwell and Chalmers dealers, last week secured 
the agency for the Oakland in this territory. 
The car was formerly handled by the Automobile 
Sales company. 


Hardwick-Buick Co., Chattanooga, Tenn., one 
of the largest and best known automobile dis- 
tributing agencies in the south, operated for the 
past five years as a partnership, has been in- 
corporated with $200,000 capital. 


Euclid Motor Co., Cleveland, has been ap- 
pointed distributor for the Cleveland car. 

Avenue Motor Co. has had a change in its 
personell with the appointment of W. J. Buck- 
walter as manager of sales. Buckwalter was 
formerly with the Paige-Ohio Co. 


Prange Motor Co., Fort Wayne, Ind., has se- 
cured the agency for this territory for the Pack- 
ard cars, 


Lonney & Carmichael, of Detroit, have been 
assigned all territory west of Buffalo for the Ba- 
tavia Auto Products Co., manufacturers of the 
Batavia generator. This is a device for vaporiz- 
ing low grade fuel. 


CADILLAC SCHOOL REOPENS 


Detroit, Jan .27—Cadillac Motor Car 
Co. reopened its technical and repair 
school at the factory this week for the 
benefit of service managers and mechan- 
ics doing Cadillac work. The school 
continues under the direction of Charles 
Rogers, who has been connected with 
Cadillac for 17 years and has directed 
the repair school for the past four. 

The instructions will be given in two 
weeks’ courses, during which the adjust- 
ments on the Cadillac type 61 and earlier 
models will be completely reviewed. An 
examination will be held at the end of 
the course and distributors and dealers 
will be notified of the examination and 
attendance rating of the men they have 
sent to the school. 
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Kern Is Not a Fugitive In 
American Bosch Corp. Case 


Company Officials Declare Rumors 
Fomented by Former Owners» 
for Advertising 








PRINGFIELD, Mass., Jan. 29—Arthur 

P. Murray, president of the American 
Bosch Magneto Corp., asserted today that 
there was no basis for a sensational re- 
port that the departure for Europe of 
Martin E. Kern was the result of the 
investigation by the Department of Jus- 
tice into the sale of the Bosch plant to 
the present owners by the Alien Property 
Custodian in 1918. Murray declared that 
Kern sailed with the full knowledge of 
the Department of Justice and that he 
was, as a matter of fact, on a mission 
for the Department of Commerce, carry- 
ing letters of introduction to many em- 
bassies and consulates. 

The Federal inquiry into the sale of 
the old Bosch Magneto Co. by A. Mitchell 
Palmer was characterized by Murray as 
a “political move.” He declined to 
amplify that assertion beyond stating 
that the company’s books containing the 
record of the sale had been placed in 
the hands of United States District At- 
torney Harris at Boston. 

It has been learned in Washington that 
the inquiry by Harris was instituted 
upon instructions from Attorney General 
Daugherty and is in connection with the 
charges filed last summer by representa- 
tives of Robert Bosch, the original Ger- 
man owner. 

Attorneys for the former German own- 
ers of the plant alleged that, whereas 
the property was sold by Palmer for 
$4,150,000, it was really worth more than 
$7,000,000, and that the company’s pat- 
ents, copyrights, trade marks and good 
will had been valued at only $1. They 
have charged that measures taken by the 
Alien Property Custodian were such as 
would not tend to bring about a favor- 
able sale of the property; that the sale 
was not well advertised, that it was held 
in a remote place, and that an excessive 
deposit was required of bidders; that the 
information furnished about the prop- 
erty by Palmer did not do justice to the 
owners. Most of these allegations were 
met with denials from Palmer. 

The attorneys for the former owners 
charged specifically that the property 
thus sold went into the hands of Martin 
Kern, treasurer of the Bethlehem Motors 
Corp., a lifelong friend of the Alien 
Property Custodian, with whom he had 
been interested in vurious transactions, 
and that other of Palmer’s friends were 
associated with Kern in acquiring the 
property. 

John A. McMartin, secretary of the 
American Bosch Magneto Corp., has de- 
clined to make any. statement in relation 
to the Federal inquiry. George A. Mac- 
Donald, treasurer, has intimated that 
the trouble was being fomented, by the 
former owners for advertising purposes, 
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Schoen Bros. are incorporating for $24,000 and 
will open offices in Chicago, from which point 
they will take care of the surrounding territory. 
Dealers throughout the south have been signed 
to distribute the products of this company which 
consist of various automotive parts. 

J. G. Brill Co., Philadelphia, has decided to 
go into the production of motor bus bodies on a 
large scale for 1922. 

O. H. Christie, Buffalo, N. Y., will shortly go 
into production on a new type of tire chains to 
be known as Off’n’on chains. 


Johnson Rim & Parts Co., Buffalo, has filed 
an involuntary petition of bankruptcy. 

Pabst Corp., Milwaukee, has undertaken the 
production of a valve rotating device for poppet 
valve engines. 

American Motors Corp., Newark, N. J., has 
sold its physical assets by court order. 

_ Drednaut Jacks, manufactured by Auto Special- 

ties Co., St. Joseph, are standard equipment on 
Durant and Dodge cars instead of on Studebaker 
and Grant cars as reported, erroneously some 
weeks ago. 


Acme Mfg. & Sales Corp., Milwaukee, has 
been organized by A. W. Haines and others for 
$10,000. = 

Jacques Mfg. Co., makers of automobile bodies, 
Philadelphia, has recently moved into a large 
new concrete daylight building, where they will 
have more floor space to take care of their 1922 
business. 


Rubber Process Corp., Detroit, has opened of- 
fices for the development of sales in the auto- 
motive field, particularly the tire service end, of 
their product which is designed to increase the 
life of rubber. Tire treating stations wiil be 
opened throughout the country. 


Wichita Motors Co., Wichita Falls, has can- 


celled its plan of consolidation with the Price- . 


Campbell Cotton Picker Corp. and announces 
that it will continue the manufacture of Wichita 
trucks under the name of the Wichita Motors 
Co. No reorganization of the company is now 
contemplated. 

Rotary Tire & Rubber Co. of Zanesville and the 
Studebaker-Wulff Rubber Co., have bought the 
property of the Marion Tire & Rubber Co., Mar- 
ion, Ohio. 

United Iron Works and Machine Co., Toronto, 
are manufacturing a new type of gasoline engine, 
for cars, trucks and tractors of the four cylinder, 
four-cycle type, with double pistons in each 
cylinder. The principal advantage claimed for 
this engine is economy in fuel, which is effected 
by the greater range of temperatures consequent 
on a higher ratio of expansion. 

Alemite Products Co., Ltd., Belleville, Ont., 
will shortly begin the manufacture of Alemite 
products for the Canadian trade. The Alemite 
Company is a subsidiary of the Bassick Manu- 
facturing Co. which pioneered the Alemite system 
of lubrication. 

Oshkosh Truck Sales and Finance Corp. has 
been incorporated under the state laws of Wis- 
consin, for the purpose of selling and financing 
the sale of Oshkosh 4-wheel drive trucks at 
Oshkosh. 

Hayes Wheel Co., New York, with branches 
in Chicago and San Francisco, has been com- 
pleted to take care of the demand for the de- 
mountable rim type of wire wheel, manufactured 
at Jackson, Mich. 

Goodyear Tire & Rubber Co., which has a 
large establishment at Columbia, S. C., will con- 
tinue to sell tires in South Carolina during the 
coming year, as has been the custom. 

Roland Meacham, Cleveland broker, has un- 
derwritten the stock issue of the new $10,000,000 
Seiberling Rubber Co., recently formed by F. A. 
Seiberling. The syndicate expects shortly to of- 
fer $1,500,000 of the Seiberling rubber stock, on 
a basis of four shares of 8 per cent preferred 
with 60 shares of no par common stock, for 
$1,000. 

Anderson Electric & Equipment Co. 
cago, manufacturers of Auto Reelite and other 
electrical and automotive specialties, has been 
purchased by the Appleton Electric Co. 

Meaker Spark Plug Co., Detroit, has been or- 
ganized in this city to market the Meaker spark 
plug, a two part plug which permits ready re- 
moval of carbon, with H. L. Pierson as president 
and treasurer, and R. H. Meaker as vice presi- 
dent and secretary. 

Kemp Metal Wheel Co., Toronto, are placing 
on the market a new wheel which is a departure 
in auto wheel construction. The superior 
strength of a tube compared with any other sec- 


of Chi- 


tion of the same weight and material is well 
known, and this abundant strength is made use 
of in the Kemp wheel. The spokes are firmly 
held by compression without threading or rivet- 
ing, and most of the parts are produced by 
stamping from steel. 

Otto R. Heiligman, Philadelphia, receiver for 
the Winfield Barnes Company automobile factory, 
has sold the plant at the southwest corner of 
Twentieth street and Erie avenue to B. Foster 
for $86,000. 

Milwaukee Radiator Co. has been granted a 
charter with capital stock of $50,000 to manu- 
facture radiators for motor vehicles, 


Pan-American Motors Corp., Decatur, IIl., has 
had a receiver appointed for it. The company 
has dissolved. 

B. F. Wulff, president of the Studebaker- 
Wulff Tire Co., which orginally planned to open 
a factory at Lincoln, Ill., but which went to 
Zanesville, Ohio, instead, agreed to refund all the 
money invested in the company by residents of 
Lincoln. He gave a note for the entire amount 
bearing interest at six per cent, and promised 
to forward a substantial sum each quarter until 
all stock purchased was redeemed. The Lincoln 
stockholders could not be persuaded to retain 
their stock but demanded their money and 
threatened a lawsuit for failure to respond. 

Association of Automotive Equipment Manu- 
facturers, with headquarters at 3222 W. Wash- 
ington Blvd., Chicago, Ill., has just held its an- 
nual election of officers, and re-elected Nathaniel 
Leverone as president for another year, and also 
re-elected W. E. Green as secretary. 


Ohio Nut & Bolt Company, which will locate 
a pleat at Louisville within the next sixty days, 
will move its office force to Louisville from 
Berea, Ohio, where the company has operated 
for the past sixteen years, but its factory forces 
will be recruited locally. The concern has an 
annual payroll of $100,000, and employs about 
seventy-five men. 


Lieut. Gov. William J. Coyle and A. E. Wood- 
ruff have purchased the L. M. Cline Motor Com- 
pany’s Ford sales and service agency at Seattle, 
and will commence operations on Feb. Ist. 

Minnesota Dump Truck Owners’ Assn. has 
been organized. It will co-operate with the Min- 
nesota Highway Commission and the various 
road building contractors in the state. Head- 
quarters are at Minneapolis. 


Minneapolis Steel and Machinery Co. has re- 
opened its foundry and in a month will open its 
machine shop. Castings made in the foundry 
will be ready for the machine work in less than 
one month. President George M. Gillette said 
the last 30 days has been the best the company 
ever has had in the truck business. 


Frank G. Payson announces that effective 
February Ist, the general sales office of the 
Logansport Machine Company, Logansport, In- 
diana, will be moved from Chicago to the fac- 
tory at Logansport, Indiana. Payson will be 
located at Logansport, Indiana, as Manager of 
Sales for the Logansport Machine Company. 

Allen Motor Co. assets sale to Frank Shaw, 
Chicago, has been approved by Federal Judge 
Sater. 

Southern Motor Co., St. Louis, has had an in- 
voluntary petition of bankruptcy filed against it 
by three creditors. 


Reynold Spring Co., Jackson, Mich., in its 
general balance sheet as of Dec. 31, shows cur- 
rent assets of $572,658 and current liabilities of 
only $1,705. Cash amounts to $392,190; accounts 
receivable to $37,675 and inventories to $142,791. 

Southern Tire & Rubber Co., operating a tire 
plant at Augusta, Ga., has opened a branch at 
_Atlanta, under the name of the Southern Tire 
Sales Co. Curtis E. Smith, vice-president of the 
company, has charge of the Atlanta branch. 


Michigan State Auto School has just com- 
pleted the construction of a large steel building 
on their tractor farm in Redford Township. 

Braley. Graham & Child, Inc., have formed a 
company and opened spacious quarters at Port- 
land, Ore., from which they will distribute Dodge 
cars, 

Central Motors Co., Baker, Ore., has been in- 
corporated by W. C. Perkins and R. C. Frisbie. 


T. B. Perkins was elected president of the 
Baker County Ore. automotive association at its 
annual meeting. Others elected were: A. F. 
Kerr, vice-president; directors, Ed. C. Rea, L. E. 
Caul and A. L. Denny. Arrangements are be- 
ing made for the annual automobile show to be 
held early in April. 
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Minneapolis Automobile Trade Assn. has elec- 
ted two new directors, D. A. Odell and B. E. 
Simpson. 

Cummings-Carson Co., Portland, Ore., have 
taken the distribution of the Mason tire here. 
Catlin Wolfard has been named manager of the 
new concern. 

Seiberling Rubber Co., of Akron, O., has 
opened a new southern branch in Atlanta, and 
will occupy a building that is now being con- 
structed for the company. Harry I. Walters 
will manage the new Seiberling branch. 

The Covey Motor Car Co., Portland, Ore., 
pioneer automobile dealers, have added another 
car to their line, having secured the Oakland, 
which will be distributed in Multnomah county. 





Prosperity Isn’t Coming, 


But is Here, Says Sherman 


Buffalo, Jan. 27—Prosperity isn’t com- 
ing to the automobile industry, it is here, 
Ray W. Sherman, merchandise director 
of the Automotive Equipment Assn. of 
America, told Kiwanis club members at 
a recent meeting. 


“The year 1922 will be one of the 
keenest competition and greatest prog- 
ress in the history of the automobile 
business,” said Sherman. 

“Conservative estimates place the num- 
ber of automobiles which will be pro- 
duced and sold this year at 1,500,000. At 
no time has production in this country 
exceeded 2,000,000 cars. With this pro- 
duction and with an estimated expendi- 
ture of $250,000,000 for equipment of cars 
already in use there is no reason why 
1922 should not be a prosperous year for 
the automobile industry.” 


Sherman said fears that the “satura- 
tion point” has been reached in the auto- 
mobile industry are groundless. 

“That point may be reached some day,” 
he said ,“but it is not a problem about 
‘which we need to worry now. The aver- 
age life of a car is only six years. If no 
new sales outlets are developed the re- 
placement demand alone will insure the 
automobile being a great indust-y as 
long as there is need for transportation.” 





CLEVELAND TRADE TRUSTEES 


Cleveland, Jan. 27—At the annual 
meeting and election of the Cleveland 
Automotive Trade Assn. the following 
trustees were elected: E. D. Sutton, 
manager the I. J. Cooper Rubber Co.; 
Elton R. Seager, treasurer the Pennsyl- 
vania Rubber Co.; E. T. Moorby, the 
Polson Rubber Co.; George K. Wads- 
worth, manager the Ohio-General Motors 
Co.; M. F. Persons, branch manager the 
Mack International Truck Corp.; W. A. 
Maynard, the Packard-Cleveland Motor 
Co.; Ira Saks, the Pennsylvania Piston 
Ring Co.; J. L. Houston, the Jeavons Co., 
and R. F. Horstman, the Prospect Auto 
Top and Paint Co. 


I. H. C. BEGINS TRACTOR PLANT 

Fort Wayne, Ind., Jan. 28—-Work has 
been started on the $300,000 sewer which 
is to be the first unit of construction 
work at the truck plant of the Interna- 
tional Harvester Company east of the 
city. It is expected that the work of 
putting up the buildings for this plant 
will be started early this spring: 
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New Order of Things Awaits 
Lincoln After Feb. 4 Sale 


Price Revision, Broader Distribution, 
Increased Production Promised 
When Ford Gets Control 








ETROIT, Jan. 24—Purchase of the 

Lincoln Motor Co. at the receiver’s 
sale Feb. 4 by interests friendly to Le- 
land control will mean the carrying 
through of the Leland policy for the 
first time, according to Wilfred C. Le- 
land, vice president and general mana- 
ger of the company. Under the former 
regime, he said, clashing elements in the 
directorate made it imposible to carry 
these policies through to successful real- 
ization. There will be many changes in 
the general conduct of the company, he 
said, but these will be mainly in the mer- 
chandising and not the production end 
of the business. Former Lincoln stand- 
ards of manufacture will be adhered to 
absolutely with the steady improvement 
of the product ever in mind. Better mar- 
kets will be opened to the company un- 
der the reorganization, he said, and Lin- 
coln buyers will be given the full benefit 
of these. 

Prices will undergo revision following 
the sale, he declared. In the time that 
the factory has been in the receiver’s 
hands a careful study of the possibilities 
of the plant has been made and several 
changes in manufacturing methods will 
be instituted. The equipment has been 
brought to the highest point of efficiency 
and everything is set for immediate re- 
sumption of production. It is expected 
that 6000 to 8000 cars will be made in 


1922. 


The Lincoln sales organization will 
be continued exactly as it stands and it 
will be enabled to make many new con- 
tracts in important communities under 
the new control. These, with the new 
prices and the improved quality of the 
product are counted upon to bring the 
sales to a point where the capacity of 
the factory may be realized upon. In a 
good business year it is expected to 
make and sell 12,000 cars. 

The factory organization will be 
strengthened, Leland said, but in the 
main will continue as formerly. 

Many parts formerly bought will be 
made by the company under the new 
order. In time this will include the man- 
ufacture of its own bodies, but for the 
present the company will continue to 
buy its bodies. 


NEW LAWS A-PLENTY 


Albany, Jan. 27—Designed to curb the 
traffic in stolen automobiles, and to ren- 
der more easy the recovery of machines 
which already have been stolen, a bill 
has been introduced in the 1922 legisla- 
ture which would make it a misdemeanor 
to “remove or deface” an identification 
mark on any automobile or accessory for 





the purpose of destroying its identity. 

This bill is but one of a dozen meas- 
ures of vital interest to the automobile 
world which have made their appearance 
before the legislature. Among the most 
important of the others is one which 
would require owners of taxicabs and 
motor trucks, to exhibit to the state tax 
commission an indemnity policy of not 
less than $1000 for property damage and 
$5000 for personal injuries before ob- 
taining licenses. 


Another bill requires trucks and trail- 
ers more than 6% ft. wide and of one ‘or 
more tons capacity to carry a green light 
on highways outside of cities from one- 
half hour after sunset to one hour be- 
fore sunrise. 


Dixie Flyer is Included in 
Rumored Automobile Merger 


Louisville, Ky., Jan. 27—Plans for the 
reorganization of the Kentucky Wagon 
Mfg. Co. and a merger with eastern and 
Chicago automotive interests were ac- 
cepted by stockholders of the company 
at a meeting held in the directors’ room 
of the Fidelity & Columbia Trust Co. 
Jan. 20, according to an announcement 
made this morning by John W. Barr, Jr. 

Details of the new company that will 
be formed and those of the merger were 
not disclosed by Barr, who r.ade the fol- 
lowing statement: 


“The concern which will be formed 
will be one of the largest of its kind in 
this part of the country. Representa- 
tives of the large financial interests from 
Chicago and from the east, which will be 
partners in the mcrger, provided it is 
effected, were at the meeting yesterday. 

“It is possible that the merger will be 
accomplished, and if it is it will enable 
the Kentucky Wagon Mfg. Co. to operate 
on a larger scale than ever before.” 

The plan adopted by the stockholders 
supersedes all former reorganization and 
merger plans. Details of capitalization 
and the identity of the interests in- 
volved, Barr would not reveal. 

BRIGHT PROSPECTS IN SOUTH 

Jacksonville, Fla., Jan. 27—Ford deal- 
ers from the southern part of Georgia 
and from Alabama and Florida, attend- 
ing the annual sales conference here at 
the Jacksonville branch of the Ford 
Motor Co., agreed that the outlook for 
1922 portends a prosperous year for the 
automobile industry in this territory. 
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Accessory Sales for 1921 
Amounted to $238,062,591 


Past Due Accounts in Industry and 


Outstanding Notes Showed 
Notable Decline 


EW YORK, Jan. 27—Purchasers of 

supplies from members of the Motor 
and Accessory Mfgrs. Assn. by auto- 
motive manufacturers in 1921 aggregated 
$238,062,591. The total of past due ac- 
counts held by members of the M. A. M. 
A. declined from $8,099,727 in January 
to $4,220,450 in December. The total of 
notes outstanding fell from $4,359,871 in 
January to $3,384,250 at the end of 
December. 

December showed a sharp falling off in 
sales, as compared with November, al- 
though the decline’ was not as great as 
it had been expected. Sales in Novem- 
ber were $18,998,490 and in December 
$14,349,750, a falling off of 24.47 per cent. 
Business in October aggregated $22,053,-. 
327. It was significant of the improved 
conditions in the automotive industry 
that December business was very much 
better than sales in January and Febru- 
ary. In fact, it did not fall far short of 
equalling that done in the first two 
months of the year together. The statis- 
tics by months for the entire year will 
be found in the accompanying table: 


BILL REGULATES TRUCKS 

Albany, Jan. 28—Regulation of the 
weight and dimensions of motor trucks 
with penalties for violations is provided 
in a bill introduced in the state legisla- 
ture by Senator Lowman. The measure 
provides that except with a written per- 
mission from the state tax commission 
no person shall have the right to operate 
on a public highway or bridge a truck 
with a width of body inclusive of load 
in excess of 8 ft. or with a height from 
pavexaent to the top of the vehicle or 
load of more than 12 ft. 6 in. When the 
truck has a trailer the combined weight 
of truck and load or the trailer and load 
must not be in excess of 28,000 Ibs. 
where the vehicle has four wheels. The 
axles of trucks must not be closer to- 
gether than 8 ft. and the weight of four 
wheel trucks must be so distributed that 
no more than 5000 lbs. rests on each 
wheel nor must there be more than 
800 lbs of pressure per inch width on 
the tire of any wheel. 


Year’s Accessory Business by Months 


Total Per Cent Total Per Cent Total Notes Per Cent 

Month Purchases Change Past Due Change Cutstanding Change 
FRI IG. .encceciemcecosvnet fe | ee GD SS cctnteetinciccs DM TA ctiattencdteakeece 
PODEUBTY. . <....--.-<- 10,408,962 66.15 Inc 6,717,165 17.07 Dec 6,063,118. 39.08 Inc. 
PERO... cnsinrsinpcleccibien 20,120,386 93.30 Ine, 5,608,992 16.57 Dec 5,069,877 16.38 Dec. 
pS | Rea 26,746,580 32.93 Inc. 5,352,271 4.49 Dec 5,371,086 5.94 Ine. 
ee 26,781,350 .13 Inc. 4,505,176 15.64 Dec 4,460,355 16.77 Dec. 
pO ee 22,703,414 15.19 Dec 4,720,973 4.79 Inc 4,012,670 10.37 Dec. 
CN ee 23,096,214 1.68 Inc. 5,242,046 10.79 Inc 3,690,154 7.90 Dec. 
RRO sedans 23,397,640 1.31 Ine 4,348,790 17.06 Dec 3,494,510 5.30 Dec. 
September ............ 23,141,891 1.09 Ine. 4,368,545 00.22 Inc. 3,677,500 . 5.24 Inc. 
QBCODOR > crcseccinccss 22,053,327 4.70 Dec 4;512,680 3.54 Ine. 3,463,500: 5.82 Dec. 
November .............. 18,998,490 13.85 Dec 4,352,000 3.56 Dec 3,661,900 5.73 Ine. 
December .............. 14,349,750 24.47 Dec. 4,220,450 3.02 Dec. 3,384,250 7.58 Dec, 
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Should Have Filed Claim Within 90 Days 


—I am writing you in regard to some 
work I did on the local light plant. 
Some time ago the light plant here 

changed hands and the party that has the 
controlling interest in it engaged me to 
set up and repair one of the engines. Ithas 
been about four months since I finished 
setting up the engine and I have not been 
able to get my money. The concern is a 
corporation composed of stockholders. 
They say they intend to pay all their bills, 
but as the plant is not run on a paying 
basis, I don’t think it will ever pay me. 

There is a carpenter and a lumber 
dealer here that have a lien on the build- 
ing, one for labor and the other for sup- 
plies, and a hardware dealer has a bill 
but I don’t know if he has a lien or not. 
Could we all get together and sue the 
company or. could I serve an injunction on 
them and shut it down? Please let me 
know what to do to get my money.—W. 
Cc. S., Hitchock, S. D. 


Like many another without a working 
knowledge of law in your own field of 


business, you have delayed too long in 


your claim to insure the collection of 
same by lien. When you performed the 
services described you had a lien for 
your charges on the plant, under sec- 
tion 1643 of the South Dakota Code of 
1919. But in order to preserve this lien, 
Section 1649 required the filing of a 
statement of claim with the clerk of the 
courts of the county where the property 
is situated within 90 days from comple- 
tion of the work, etc. This lien is given 
priority to most claims, and had you 
acted in time yours should have been 
paid in full. 

It is possible you could join with 
other claimants against the corporation 
and have a receiver appointed to take 
charge and run the plant in order to 
preserve the assets and work out full 
payment of such claims. You have not 
set forth any grounds for an injunction 
to issue to close down the plant. 

You have your remedy at law to sue 
and secure judgment and then collect 
under the judgment, and equity would 
not enter in on your behalf alone. Your 
claim prior to change of control is not 
affected by such change, it being the 
Same corporation and your claim is 
against the corporation and-not against 
the stockholders. 


OPERATION OF TWO CYCLE ENGINE 
WITH OPEN BASE 


Q—Is it pernicious to use one-half ether 
and one-half gasoline as a priming fluid 
to start cold engine? 

2—An article im Moror Act, May 19, 
1921, issue, under Readers’ Clearing 
House head, the editor states that in a 
two-cycle engine the combustion must be 
precompressed in order to get it into the 








The Readers’ 


T= department is conducted to 
assist dealers and service station 
executives in the solution of their 
problems. 

In addressing this department, read- 
ers are requested to. give the firm 
name and address. Also state whether 
a permanent file of MOTOR AGE is 
kept, for many times inquiries of an 
identical nature have been made and 
these are answered by reference to 
previous issues. 

Inquiries not of general interest 
will be answered by personal letter 
only, Emergency questions will be . 
replied to by letter or telegram. 

Addresses of business firms will not 
be published in this department but 
will be supplied by letter. 

Technical questions answered by 
B. M. Ikert and P. L. Dumas; Legal, 
by Wellington Gustin; Paint, by G. 
King Franklin; Architectural, by Tom 
Wilder; General Business questions 
by MOTOR AGE organization in 


conference. 


Clearing House 








working cylinder, and that this is done 
sometimes by an entirely separate pump. 
Explain this latter principle—D. C. Slick, 
2625 Lincoln Ave., Granite City, Ill. 
1—One-half gasoline and _ one-half 
ether are considered a very good priming 
solution. The properties of ether as de- 
scribed in your letter are possessed by 
picric acid but not by ether. The regu- 
lar commercial ether as put up by Squibb 
can be used if ordinary care is exercised. 


2—The separate injection of fuel or air 
is practiced only on slow speed, heavy 
duty engines of the Diesel or semi-Diesel 


\ 


Properties 


Q—Supply a table showing the freezing 
points of glycerine antifreeze mixtures 
with reference to specific gravity? 


2—Is there a hydrometer manufactured 
which will give the freezing points of 
such solutions without requiring compari- 
son with a table? 


8—What is the boiling point of glycer- 


type. The main points of difference are 
the unsually high compression pressures 
used in this type of engine. Instead of 
taking in a mixture of gas and air for 
instantaneous explosion, its charge pri- 
marily is of air and its compression to 
a pressure where the temperature at- 
tained is above the igniting point of the 
fuel, then injecting the fuel under a still 
higher pressure by which spontaneous 
combustion takes place gradually with 
increasing volume. The sstill higher 
pressure is secured by use of a separate 
compressor driven by the engine. The 
pressure of compression before injection 
of the fuel is in the neighborhood of 500 
pounds. 


INSTALLING FORDSON VALVES 

Q—Will it pay to install Fordson 
valves in a 1917 model Ford touring car? 

2—How much will they increase the 
power? 

38—Will it improve acceleration?—F. A. 
Greenawalt, Lanark, Ill. 

1—A noticeable increase in power will 
be secured by the installation of Fordson 
valves. 

2—It is impossible to state exactly 
how much it will increase the power but 
as before stated there will be a noticea- 
ble increase. 

3—The acceleration also will be im- 
proved if the engine is carbureted 
properly. 


PRESENT DAY FUEL CAUSES KNOCK 

Q—We have a 1914 Cadillac that has a 
knock similar to the knock that you have 
had inquiries about in the issue of Dec. 
29, where recommend using a replacement 
type of hot spot. Send me names of the 
makers of these devices. New Danville 
Garage, New Danville, Pa. 

This information will be supplied by 
special letter. 


of Glycerine 


ine?—Irving S. Smith, 101 W. Tenth St., 
Pueblo, Colo. 

One hundred per cent pure glycerine 
has a specific gravity of 1.265 and will 
congeal at minus 35 deg. Fahr. The fol- 
lowing is a table showing freezing points 
with variation in specific gravity. 


Percentage Specific Freezing 
of Solution Gravity Point, Fahr. 
5 1.024 30 
10 1.051 27 
20 1.075 21 
30 1.105 plus 1 
40 1.127 minus 23 


2—S: S. Jackiaan, 290 S. La Salle street, Chicago. 
3—554 degrees, Fahr. 
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Fig. 2—Ignition system diagram of old Lozier engine 


INFORMATION ON OLD STYLE 
LOZIER 

Q—Publish complete oiling diagram of 
Lozier engine, series No. 3, chassis No. 
3694 and engine No. 3687-A. This model 
has a plunger pump as well as a distrib- 
uting pump. Explain the relation be- 
tween the two. 

2—Has the reserve tank air pressure to 
force the oil up to distributing pump? 

3—Give firing order of this engine. 

4—What make battery ignition system 
was used on this car? If possible, furnish 
drawing of distributer. 

5—In what year was this car built?— 
The Vincennes Auto Repair Co., Chi- 
cago, Ill. 

1—A diagram of the engine lubrication 
system is shown in Fig. 1. The height 
of the oil in the motor pan is determined 
by gage cocks on the left side of the 
lower half. Oil should be poured into 
the motor pan through the vent tubes 
until it just begins to flow out of the try 
cocks, or the required quantity can be 
pumped into motor pan by the hand 
pump.on oil tank. The crank case is 
divided into two compartments, provis- 
ion being made that the oil will find a 
common level. 

It will require about three quarts of 
motor oil for the crank case. The entire 
oiling system will contain about four 
gallons. The oil pump is on the rear 
end of the crank case at the left side. 
It is a force pump of the multiple 


plunger type. The oil sight feed on the 
dash indicates whether the oil pump is 
working. A small intermittent stream 
of oil (4 to 5 drops after each interval) 
will flow through the sight feed so long 
as the pump is working properly. The 
auxiliary oil tank is: equipped with a 
hand pump which is used for supplying 
extra oil for fast or heavy touring. The 
capacity of this pump is approximately 
one-half pint to every stroke. 

2—No. The oil is forced up by the 
hand plunger pump. 

3—1-2-3-6-5-4, 

4—The diagram of the ignition system 
wiring is shown in Fig. 2. 

5—1913. 


AUXILIARY AIR VALVE ADJUSTMENT 
ON PACKARD CARBURETOR 
Q—Tell me how to adjust the auxiliary 
valve on a Packard third series. 


2—How to time the ignition.—H. D. 
Williams, Topeka, Kan. 


-1—Adjustment of the auxiliary air 
valve is made by changing the tension of 
the air valve springs. These springs 
which control the action of the valves 
are adjusted by means of cams placed 
beneath them and operated by the air 
valve control on the instrument board. 
The proper adjustment for normal run- 
ning is obtained when the control on the 
instrument is in number 4 notch. Adjust- 
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ment for atmospheric conditions and 


starting the engine may be made by pull- 
ing out or -pushing in the control to the 
required number of notches. 

2—The spark setting in the fully ad- 
vanced position should be two and five- 
eighths inches measured os the circum- 
ference of the flywheel before upper 
dead center. Remove motor starter 
switch cover over flywheel. Set the 
spark lever on the steering wheel in the 
fully advanced position. Open ali priming 
cups with the exception of the one in 
number one cylinder in the right block. 
Crank the engine by hand until com- 
pression begins in this cylinder, then 
open this priming cup and continue to 
crank the engine slowly to the point 
where the right circuit breaker just be- 
gins to separate. 

In this position the letters SR on the 
flywheel should be just opposite the cen- 
ter line of the engine, as indicated on the 
crankcase. In order to test the syn- 
chronism of the left hand block, proceed 
as above excepting that the priming cup 
in number one cylinder in the left block 
should be closed. Under these condi- 
tions the letters SL should be just oppo- 
site the center line of the engine as 
above. The opening of the points which 
is controlled by the cam is secured by 
loosening the nut on the end of the dis- 
tributer shaft and moving the cam to 
secure the proper setting, after the set- 
ting is made it should be checked over 
again taking especial care that the dis- 
tributer cam retaining nut is tight. 


PROPERTIES OF GASOLINE 

Q—Advise how gasoline is tested and 
where we can obtain instrument for mak- 
ing test. Does the test of, say 62, relate 
to specific gravity of the gas?—Central 
Filling Station, Concord, N. C. 

The testing of gasoline is an operation 
requiring much elaborate equipment, 
that is to secure the test usually con- 
ducted by the average petroleum com- 
panies. These laboratores conducted by 
various oil companies test the gasoline 
for end point, for heat units, carbon con- 
tent, etc. The test commonly used com- 
mercially and the one with which you 
are most familiar is the specific gravity 
test. Specific gravity thermometer can 
be secured from any of the automobile 
jobbing houses, or from any of the lead- 


isg druggist supply jobbers. 


WANTS COUNTERBALANCE CRANK- 
SHAFT FOR BUICK 


Q—Advise where I can purchase a coun- 
terbalance crankshaft for Buick H-45.— 
Lewis & Saurs, Everly, Ia. 


We know of no concern that is en- 
gaged in the manufacture of counterbal- 
ance crankshafts for Buicks exclusively. 
The name of firms engaged in the manu- 
facture of counterbalance crankshafts 
for all cars will be supplied by special 
letter. 


WANTS TO COUNTER-BALANCE 
HUDSON 88 


Q—Advise where I can secure counter- 
balances for Hudson 33 engine.—Art De- 
Linde, Chicago, ‘Il. 


We have no record of any firm man- 
ufacturing these counter-balances. 
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DIAGRAMS OF SIMMS AND U. 8. L. 
SYSTEM 
Q—Publish internals of Sims-Huff 5- 


brush motor generator as used on the 
1919 Maxwell. 


2—Internal circuits of U. S. L. motor 
generator as used on a 1917 Nelson car? 
—Acme Electric and Auto Works, care 
R. A. Parker, 1210 S. Grand Ave., Los 
Angeles. 

1—The wiring. diagram is shown in 
Fig. 5. The starter is Model SMS No. 
3. Running freely the starter takes 5 
amperes at 13 volts, at armature speed 
of 1110 r.p.m. The generator maximum 
current output is 12 amperes at 1750 to 
1900 r.pm. At 3000 r.p.m. the output is 
reduced to 10 amperes. 


2—Wiring diagram is shown in Fig. 
4. There are 8 field poles and 8 
brushes. Six poles carry only series 
coils, one pole is wound with the shunt 
coil and the other pole is wound with a 
series coil and a coil called the compen- 
sating field winding. Starting. switch is 
of the magnetic type mounted on the 
dash. Generator regulation is by re- 
verse field and armature reaction. 

Maximum current output is 10 am- 
peres at 15 m.p.h. or 600 r.p.m. of the 
armature. In some cases an external 
resistance is connected in ‘series with 
the shunt field and the output can be 
varied manually. Pressure of the brushes 
on the commutator is one and three- 
quarters pounds. Shunt field winding 
takes 1.3 amperes at 15 volts. 


HOW TO FIND THE PISTON 
DISPLACEMENT 

Q—Advise a good or simple formula for 
finding the piston displacement on a four 
and six cylinder car.—Joe P. Sey Fried, 
Indianapolis, Ind. 

The piston displacement of an engine 
refers to the volume of the space swept 
by the pistons on one full stroke. This 
is nothing more than a mathematical 
form of finding the volume or cubical 
contents of a cylinder. In order to se- 
cure the piston displacement it is neces- 
sary to know the bore and the stroke of 
the engine. The formula for securing 
the volume of a cylinder is simply that 
the volume equals area of base times 
altitude which can be transposed into 
piston displacement of one cylinder 
equals area of diameter times stroke. 
Let us assume a cylinder 3 by 5 in. 
the area of the diameter or area of base 
will be D® X .7854 where “D” is the cyl- 
inder diameter = 3? = 9 X .7854 = 7.0686 
X the stroke 5 = 35.340 displacement of 
one cylinder in cubic inches <X number 
of cylinders 4 X 35.3430 = 141.3720 cu. in. 
total displacement of engine. 


IMPOSSIBLE TO USE SMALLER BAT- 
TERY IN 1914 RAMBLER 


Q—Would like to know if a smaller 
battery can be used in a 1914 Rambler in 
Place of the 24-volt battery? j 

2—Is there a company that makes 
bodies for such a make of car?—Calvin L. 
Thex, Otter, Mont. 

1—This system will not operate on 
anything but the same size battery as 
was originally used, unless the starter 
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Fig. 4—Wiring of U. S. L. system as used on the 1917 Nelson 
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Fig. 5—1919 Maxwell with Simms-Huff sytsem 


is rewound, which would cost consid- 
erably more than a new battery. 

2—We know of no company that builds 
port bodies exclusively for this make of 
car. A special letter will supply you 
with names of the leading custom body 
firms that will build any kind of a 
body to fit any kind of a chassis. 


LOOSE PISTON CAUSES HUDSON 
ENGINE TO SLAP 


Q—We have a Model 12 Hudson Super- 
Six which has never been overhauled and 
has a curious metallic knock which seems 
to be on all six when idling. We thought 
it was a piston pin, so removed the en- 
gine and gave it a general overhauling. 
We examined the piston pin, timing gear, 
camshaft bearing, distributer shaft and 
gears and found all in good condition. 
Also took up all the main end bearings 
and set the ignition as directed by the 
factory, but the knock did not leave. The 
only thing I can think of now is that the 
knocking is caused by the side slap on 
the connecting rod bearing, as it has 
quite a bit of side play. Could it be 
possible for the side slap to cause a 
knocking as stated, or is there any other 
cause?—Jack T. Koizumi, Waurika, Okla. 

There is little doubt but what this 
knock is caused by a loose piston in the 
engine. It is a familiar noise known as 


the piston slap. This slap is sometimes 


very difficult to detect but usually makes 
itself known a little more prominently 
when the engine is pulling hard on an 
advanced spark. It is also easily con- 
fused with a spark knock. 

Usually but not always the piston slap 
is more pronounced when the engine is 
cold. Sometimes the addition of heavy 
oil will cause a partial elimination of 
this knock. However, we would recom- 
mend that you remove all the pistons 
and carefully micrometer the cylinders 
and then micrometer the pistons, and if 
there is more than .006 clearance be- 
tween the piston skirt and cylinder on 
any one cylinder it is sufficient proof 
that the pistons are causing the knock. 


DATA ON MONROE 


Q—What kind of a differential was is- 
sued in the 1920 Monroe five-passenger 
touring car, and what company manufac- 
tures same? This car was formerly 
manufactured by the William Small Co., 
Indianapolis, Ind.—R. L. Wilhelm, Athol, 
8S. Dak. 

The Wm. Small Company was sold at 
receiver sale last week. The last batch 
of cars were equipped with the Powrlok 
differential manufactured by the Powrlok 
Company, Cleveland, O. 
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ADJUSTING MODEL R SCHEBLER 
CARBURETER 


Q—Advise how to adjust 
Schebler carburetor. 

2—Would a model L work better on this 
car, Maxwell, 1918 model?—Morris K. 
Bobb, Lyons, Kan, 


1—To adjust. carbureter turn air valve 
cap “A” clockwise or to the right until 
it stops, then turn to the left one com- 
plete turn. Start engine with throttle 
about % open. When engine is started 
let it run until the engine is warm, then 
turn air valve cap “A” to left until en- 
gine hits perfectly. Advance spark %4 
on quadrant, if engine backfires on quick 
acceleration turn adjusting screw “F”’ 
up until acceleration is satisfactory. 
Turning air valve cap “A” to right lifts 
needle “E” out of nozzle and enriches 
mixture, turning to left makes mixture 
lean. 

2—The model R if equipped with 
proper size jets should give satisfactory 
service on this car and would not be im- 
proved by the installation of the 
model L. 


ADJUSTING ENSIGN CARBURETER 

Q—Publish an illustration showing the 
adjustment of the new Ensign carburetor. 
—John H. Suter, Peoria,. Ill. 


Before starting be sure that idling ad- 
justment “A” is closed; that is turned 
clockwise until it seats. Turn fuel ad- 
justment sleeve “G” clockwise to closed 
position, then open two turns anti- 
clockwise which will give full opening 
to fuel orifice “H.” Be sure that the 
starting shutter “E”’ is opened with stop 
finger against stop lug. To start en- 
gine, close starting shutter by pulling 
up control and open throttle from 4% to 
1%, As soon as engine warms to proper 
temperature push control all the way 
down. 

Warm engine up running slightly 
above idling speed until mixing chamber 
of carbureter is warm, then place throt- 
tle to about 1/3 motor speed position 
with spark fully retarded; now thin the 
mixture by turning “G” clockwise until 
best engine speed is obtained with this 
throttle setting. Slow down engine and 
adjust screw in throttle stop for idling 
position, then adjust idling mixture by 
opening adjusting screw “A” anti-clock- 
wise to a point where the engine idles 
evenly and with no loading. Too thin an 
idle mixture will result in a flat spot 
or hesitation when accelerating. If en- 
gine stops when de-celerating it is an 
indication of air leaks in the manifold. 
These adjustments are shown in Fig. 6. 


STATISTICS ON OIL CONSUMPTION 

Q—We have had considerable discus- 
sion as to ‘the average consumption of 
motor oil by the motorist and truck user. 
We, in our own department, have figures 
from 12 to 20 gallons of motor oil per 
year for the average motorist and -from 30 
to 60 gallons for the truck operator. No 
figures have been available as to grease 
consumption per unit. Supply whatever 
figures you have on this.—Standard Oil 
Co., J. W. Stack, Chicago. 

The figures given herewith are taken 
from the economics ,of petroleum by 
Pogue. There are ag:;follows: LEight 


and one-half million cars at 25 gallons 


model R 


























































































Fig. 7—Section through Model ‘‘R” 


Schebler carbureter 


discounted is 10 per cent, one and one- 
tenth million trucks at 75 gallons dis- 
counted 10 per cent, three-tenth million 
tractors at 75 gallons. The number of 
cars and trucks are determined by av- 
eraging the registration figures for Jan. 
1, 1920, Jan. 1, 1921, in order to get the 
average number of units employed dur- 
ing the year. The normal gallonage is 
discounted 10 per cent to allow for a de- 
creased utilization probable as the result 
of the industrial depression. 

The same authority supplies the fol- 
lowing regarding greases for lubricating 
which does not include axle grease: 


1919 
Quantity Value Average 
thousand thousands price, 
gallons, of dollars, cents per 
12,599 6044 gallon, 
48.0 


CARBONIZING TRANSMISSION GEARS 


Q—We have an Oakland 6, model 34, 
that went through a fire and would like 
to know what parts can be used ayain. 
Will the front axle, spindles, rear axle- 
cylinder head, transmission case, flywheel, 
crankshaft, camshaft and rocker arms be 
serviceable? If not what could be done to 
put them in shape for use? How should 
I go about it to harden the small gears 
such as the transmission gears?—E. W. 
Davis Auto Co., Morrill, Kan. 

The front axle, spindles, rear axle- 
shafts, rear axle housing, engine block, 
cylinder head, transmission case and fly- 
wheel should not have been injured to 
any extent. Unless any of these men- 
tioned items were red-hot they can be 
used without any work being done on 
them whatsoever. The crankshaft, cam- 
shaft and rocker arms should be thor- 
oughly tested before any work is done 
on them. If the crankshaft and cam- 





6—Sectional view of Ensign 
carbureter showing points of adjust- 
ment 


4 


Fig. 
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shaft have been subjected to extreme 
heat it would be advisable to send them 
to the factory to be re-heat treated. The 
transmission gear should be case hard- 
ened but not the small gears such as the 
timing gears. 

The transmission gears are case hard- 
ened as follows: Carburize to about 16 
to 1650 Fah., cool slowly in carburizing 
box, re-heat and oil quench from 1550 to 
1623 Fahr. Re-heat and oil quench from 
1350 to 1425 Fahr. However, we would 
not recommend any of these procedures 
until you have consulted the maker of 
this car to determine the chemical prop- 
erties of the steel of each part because 
the chemical properties determine the 
method to be used@ in heat treating steel. 
The above procedure is recommended for 
gear steels possessing a carbon content 
of .25 per cent or under. 


OLD MOLINE REQUIRES NEW 


CARBURETER 

Q—The engine is an M 35 Moline Dread- 
naught touring car that I use for a serv- 
ice truck, gives very good service at cer- 
tain speed, about % throttle. Under this 
it loads very badly, over it seems to 
starve till the throttle is almost open, 
then it works good. It has the original 
Model L. Schebler carburetor connected 
to a very long inlet pipe, about 12 in. to 
the branches which run level to inlet 
ports on the cylinder blocks. It has a 
hot air tube to carry air to the low speed 
air elbow. Is there any way to fit a hot- 
spot to the inlet manifold where it starts 
to branch? 

2—Would it be better to cut this mani- 
fold off close to the branch and weld 
flange and attached carburetor as near to 
horizontal part of manifold as possible, 
using a vacuum tank to furnish gasoline? 

3—Would it be better to use a late 
model carburetor? 

4—Which would you advise if new car- 
buretor was needed, Schebler model R, 
Stromberg or Zenith? — Bert Jordan, 
Springville, Ia. 


1—Yes. We will supply by special 
letter the name of firm manufacturing 
replacement type hot-spot manifold for 
this car. 

2—Yes. 


3—The late model carbureter will give 
much better results than the old style 
carbureters due to their inability to 
handle the present day gasoline. 

4—Hither of the three mentioned car- 
bureters should work satisfactorily on 
this car. 


READER WANTS TO INSTALL A 
FOURTH SPEED GEARSET 


Q—Would like to gear up a Chevrolet 
F. B. 1921 model in a fourth speed leaving 
differential gears the same, direct gear 
the same but have a fourth speed in gear 
making ratio about 3 to 1 between crank- 
shaft and wheels. Will you inform me 
the most economical way of securing this 
ye lee Garage, I’. Cats, Bishop, 

alif. 


The most economical way to secure 
this condition would be to install a four 
speed transmission. It would be imprac- 
ticable to attempt to remodel the pres- 
ent transmission into a four speed trans- 
mission and the cost would be prohibi- 
tive. In installing a four speed trans- 
mission it necessitates considerable re- 
vision of the control mechanism of the 
car. In short there is really no/ econom- 
ical way to bring about:this change. 
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HOT-SPOTTING AN OVERLAND 


Q—We have just overhauled an Over- 
land engine, model 80. This engine has 
good compression and carburetor has been 
overhauled by Schebler Service Station. 
The magneto is set so that breaker points 
are just about to open on top center fully 
restarted. The magneto is NU4. The en- 
gine will not start unless magneto is fully 
advanced. Is there that much lag in this 
type of magneto, if not where can our 
trouble be? 

2—The engine runs good idling and 
pulls good on the level but seems to load 
up on making’ the grade and doesn’t seem 
to have any pep. Would you lay this to 
the design of the intake manifold on this 
car? Would a hot-spot type of manifold 
relieve this condition? 

8—If a hot-spot manifold will relieve 
this condition kindly give us the address 
of concerns that manufacture them. Or is 
there any way that this can be overcome 
without the expense of a new manifold? 

4—What is the proper valve clearance 
of this engine? 

5—Supply address of the manufacturer 
of the Fansteel vibrator.—Sam’s Repair 
Shop, Provincetown, Mass. 

1—This difficulty in starting is due to 
the fact that a hotter spark is produced 
when the spark lever is advanced. It 
also produces a better timing position. 
If the magneto is in first class shape 
it should start the engine with the 
breaker about 44 advanced. It is possi- 
ble that the spark plug gaps are set too 
far apart, if the magneto will not deliver 
a spark ¥% in. long it is in need of 
repair. Would recommend that you re- 
move the magneto and test it thoroughly 
on the bench, running it at various 
speeds including the cranking speed and 
note whether spark is steady and of suf- 
ficient intensity. 

2—These symptoms are indicative of 
improper carburetion. The addition of a 
hot spot to manifold should do much to 
relieve this trouble. 

3—The names of concerns that manu- 
facture these hot spots will be supplied 
by special letter. It is not necessary to 
purchase an entire new manifold. 

4—The proper valve tappet clearance 
is .012 for both intake and exhaust. 

5—Fansteel Products Company, North 
Chicago, Ill. A wiring diagram showing 
the installation of the Fansteel vibrator 
in connection with a single high tension 
magneto is shown in Fig. 9. Because 
of the tendency to kick, the makers of 
this coil do not recommend that it be 
installed on a_ set spark type of 
magneto. 


PERSISTENT OIL LEAK IN OAKLAND 

Q—Have been working on an Oakland 
6, 1920 model, trying to stop the oil leak 
around the rear main bearings and have 
failed to stop it. Have fit up the bearings 
to the crankshaft, made an oil drain from 
the oil hole in the bearing to the inner 
end of bearing, put felt both over and 
under crankshaft, but still it leaks. It 
leaks about one gallon of oil for every 
five gallons of gas. Now what might be 
the cause of this leak? 

2—This car has a hollow crankshaft 
and therefore the bearing must be prac- 
tically oil tight. 

2—Is it possible to overcharge a stor- 
age battery when towing or under con- 
tinued driving with the cut-out relay 
working properly and no thermostat in 
the system? 

38—What is the proper way of taking 
the end play from a crankshaft and how 
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Fig. 9—Fansteel vibrator applied to 
single high tension magneto 


may it be done in small shops or in emer- 
gency cases? 


4—How much clearance should a cast 
iron piston have in the cylinder where 
both have been reground? 


5—How much clearance should a piston 
ring have in the cylinder to the inch of 
bore and in the piston groove? 


6—Should pistons be lapped in after 
both have been reground and turned 
down on the lathe?—Carmon A. Meyer, 
St. Petersburg, Fla. 


1—This trouble is due to one of two 
causes. Hither a poorly fitting upper 
main bearing bushing or excessive oil 
pressure. We would recommend that 
you set the pressure so that its maxi- 
mum is not over 26 pounds. The only 
cure for this is to dismantle the engine 
and refit the upper half of the rear main 
bearing, and all the other bearings at 
the same time if they require it. In re- 
fitting the bearings in an engine where 
a force feed oiling system is used they 


‘should not be fitted as tight as where 


splash lubrication is utilized. 

Wtih all the main bearings fitted, it 
should be impossible to turn the crank- 
shaft of this engine by hand. 

2—Yes. 

3—The proper way to eliminate end 
play in a crankshaft depends entirely on 
the design of the shaft and bearing. In 
many cases the center bearing takes the 
end thrust while in other engines the 
rear bearing or the other front bearing 
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takes the end thrust. The proper 
method in these cases is to replace the 
bearing with a new bushing so that it 
will take up excess clearance. In 
emergency cases the end of the bearing 
bushings can be faced off level and brass 
semi-circular rings pinned into each half 
of the bearing or screwed in. This semi- 
circular piece of brass should be of 
proper thickness to take up the clear- 
ance. This is about the only and best 
emergency method where new bearings 
are not available. 

4—Cast iron piston should have a skirt 
clearance of approximately .001 in. per 
inch of cylinder bore. However, the 
clearance at the ring land should be 
much greater. The best rule is to allow 
.003 to .004 per inch of diameter on the 
top ring land, and between .002 and .003 
per inch of diameter on the next to top 
land. This is absolutely necessary on 
any make of gray iron piston. 

5—Piston rings should be fitted with 
from .001 to .002 in .clearance per inch 
of cylinder bore. For the moderate high 
speed engine of 3 to 4 in. bore the clear- 
ance of .006 in. is good all around clear- 
ance. Rings should fit the ring grooves 
freely but not too freely. One-quarter 
to .001 in. clearance is recommended. 

6—This is not absolutely necessary 
although a very slight lapping is desira- 
ble. This only enough to remove irreg- 
ularity of surface of the cylinder bore. 
Too much lapping will spoil the job and 
reduce the diameter of the piston and 
increase the diameter of the cylinder 
with a consequent increase in clearance 
which is not desired. 


CYLINDER HEAD FOR OVERLAND 4 
~ Q—Furnish name of manufacturer mak- 
ing valve-in-head cylinder head for the 
new Overland four.—G. T.~ Patterson, 
Topeka,’ Kan. 

We know of no firm making the valve- 
in-head cylinder head for this car. 





Poor Grade of Felt Won’t Retain Grease 





PINION GEAR ADJUSTING LOCK NUT 






Fig. 8—Section through Timken 
rear axle 
Q—A Liberty 1919 model gives con- 
siderable trouble with the grease leaking 
out of the pinion shaft bearing. We have 
installed three felt washers but they don’t 
last long. This is a Timken axle and the 
original felt gave good service. The axle 
seems to be adjusted alright and the shaft 
is smooth. where the felt goes. Can you 
give me any idea on how to fix it and a 
cut to show how the felt is fitted?—E. J. 
Kelleran, 86 N. Seventeenth St., San 
Jose, Cal. 


If the pinion shaft flange is smooth at 
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* 100437 
the point where it makes contact with 
the felt the trouble ‘is due to the felt 


itself. Would suggest that. you secure a 
new washer from the Timken Axle Co. 
of Detroit and this will eliminate this 
trouble which is due to the fact that the 
felt you are now using is of a poor grade 
for this work. A cut showing the loca- 
tion of this grease retainer is shown in 
Fig. 8. 
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COMING MOTOR EVENTS 








AUTOMOBILE SHOWS 


Chicago.......... National Automobile Show...... Jan. 28-Feb. 4 
Chicago...........4 Automobile Salon .............. Jan. 28-Feb. 4 
Allentown, Pa... ... Lehigh Automobile Trade Assn. .Jan. 28-Feb. 4 
» 3 er York County Dealers’ Assn...... Jan. 28-Feb. 4 
Hudson, N. Y..... Automobile Show ............... Jan. 30-Feb. 4 
Sunbury, Pa...... Automobile Show ............... Jan. 30-Feb. 4 
BA Tes cep cccces Automobile Show .............. Jan. 30-Feb. 4 
Scranton, Pa....... Annual Automobile Show....... Jan. 30-Feb. 4 
Olean, N. Y.......: Automobile Show ............... Jan. 31-Feb. 4 
Poughkeepsie, N.Y.Automobile Show................... February 
Lancaster, Pa...... Automobile Trade Assn............. Feb. 1- 4 
ree Pontiac Automobile Dealers’ Assn...Feb. 1- 4 
Columbus......... Columbus Automobile Dealers’ Assn.Feb. 2- 8 
Tampa, Fla........ South Florida Fair Assn............ Feb. 2-14 
Meriden, Conn.... First Automobile Show............. Feb. 4 8 
RRR Eighth Annual Used Car Show...... Feb. 4-11 
Youngstown....... Youngstown Dealers’ Assn.......... Feb. 411 
Scranton, Pa....... Annual Motor Truck Show......... Feb. 6- 9 
London, Ont....... Nat'l Motor Show of West Canada...Feb. 6-11 
Minneapolis. ...... DUNOG, sa ivicwesccccccesccéeve Feb. 6-11 
Minneapolis. ...... Automobile Show .................. Feb. 4-11 
Winnipeg, Can.....Canadian Equipment Assn.......... Feb. 6-11 
Schenectady...... : Schenectady Dealers’ Assn.......... Feb. 6-11 
Flint, Mich........ Mich. Automotive Trade Assn....... Feb, 8-11 
Kansas City....... Kansas City Motor Dealers’ Assn. ..Feb. 11-18 
ee Os Southern Automobile Show......... Feb. 11-18 
San Francisco... .. 6th Annual Pacific Automobile Show. Feb. 11-18 


Huntington, W. 


WAY i vtesvihbebs | Automobile Show ...............065 Feb. 13-18 
Wilkes-Barre. ee Sen er Feb. 13-18 
Kalamazoo, Mich.. Mich. Automotive Trade Assn...... Feb. 14-18 

BN ions evied oe Automobile Dealers’ Assn........... Feb. 18-25 
Hartford, Conn.... Hartford Automobile Dealers’ Assn. .Feb. 18-25 
Salt Lake City.... Automobile Show ................+. Feb. 20-25 
Duluth, Minn...... Automobile Show .................. Feb. 20-25 
Dallas, Tex........ Automobile Show ................. Feb. 20-25 
Bethlehem, Pa..... Automobile and Accessory Show.. : .Feb. 20-25 
Louisville, Ky..... 14th Annual Automobile Show...... Feb. 20-25 
Svracuse.......... 14th Annual Automobile Show...... Feb. 20-25 


Gr. Rapids, Mich.. Michigan Automotive Trade Assn. ..Feb. 20-25 
Norfolk, Va. ..... Automobile Show ..............0005 Feb. 20-25 
Deadwood. S. D....Deadwood Business Club........... Feb. 21-25 
Ottumwa. Towa....Automohile Show .............-e0: Feb. 22-25 
Clinton, Ta........ Automobile Show ...............--:- Feh. 22-25 
Trenton. N. J.....Car. Truck & Accessory Show....... Feh, 22-25 
Soringfield, Ill.....Automohile Show ..............-.- Feh. 23-25 
Montreal.......... Antomohbile Show ............. Feb. 25-Mar. 1 


epee t Winter Automobile Show....... 





Bethlehem, Pa.....Truck and Tractor Show............ Feb. 27-28 
Amsterdam, N. Y.. Automobile Show .............. Feb. 27-Mar. 4 
Elmira, N. Y....... Elmira Automobile Club........ Feb. 27-Mar. 4 
Muskegon, Mich... Michigan Automotive Trade Assn.Feb. 27-Mar. 4 
Portland, Ore...... Portland Dealers’ Assn.......... Feb. 27-Mar. 4 
Springfield, Mass...7th Annual Automobile Show. ..Feb.27-Mar. 4 
Windsor, Ont...... Automobile Show .............. Feb. 27-Mar. 4 
Bay City, Mich..... Michigan Automotive Trade Assn.Feb. 28-Mar. 4 
Wichita, Kan...... Wichita Motor Trade Assn..... . Feb. 28-Mar. 4 
Harrisburg, Pa. a TOE ko fedvesiencapaneevi Mar. — 
Ardmore, Okla.....Ardmore Automobile Dealers’ Assn..... March 
Galesburg, Ill... ... Galesburg Automobile Dealers’ Assn....March 
Madison, Wis...... Four Lakes Bldg ...........ccccccccecs March 
San Antonio....... Automobile Trades Assn............... March 
BO PR Manufacturers’ and Dealers’ Assn....... March 
Brooklyn......... Eleventh Annual Show............. Mar. 4-11 
Saginaw, Mich..... Michigan Automotive Trade Assn...Mar. 6-10 
Indianapolis. ...... Annual Automobile Show........... Mar. 6-11 
Nashville......... Nashville Automobile Trades Assn...Mar. 6-11 
Yonkers, N. Y.... Automobile Show.................. Mar. 6-11 
Wilmington, Del.. Wilmington Trade Assn............ Mar. 6-13 
Amarillo, Tex.....Automobile Show ...............05- Mar. 10-11 
OR Denver Automobile Trade Assn.... . Mar. 10-20 
Boston........... Annual Automobile Show.......... Mar. 11-18 
Newark, N.J.......Newark Automobile Dealers’ Assn. .Mar. 11-18 
Boston....... .... Automobile Salon..... il oul oii ..- Mar. 13-13 
Omaha........... Omaha Automobile Trade Assn..... Mar. 13-18 
Port Huron, Mich.. Michigan Automotive Trade Assn. ..Mar. 15-18 
Logansport, Ind... Automobile Show ................. Mar. 16-18 
Torrington, Conn..Automobile Show.................. Mar. 20-25 


Ypsilanti, Mich. ... Michigan Automotive Trade Assn. ..Mar. 21-22 
Ann Arbor, Mich...Michigan Automotive Trade Assn. ..Mar. 24-25 


Jacksonville, Il....Automobile Show ................- Mar. 27 
Oklahoma City... Automobile Show .............. Mar. 27-Apr. 1 
Ben. Harb., Mich..,Michigan Automotive Trade Assn. ..Mar. 28-31 
Ouincy, Ill........ Automobile Show .............. Mar. 28-Apr. 1 
Washington, D. C.. Automotive Trade Assn.......... Mar. 29-Apr. 1 
_ Bat. Creek, Mich... Michigan Automotive Trade Ass....April 2- 8 
Buffalo, N. Y..:.. Automobile Show .................. Apr. 10-15 
Hartford, Conn. .. Automobile Show .................. Sept. 4 9 
FOREIGN SHOWS 
London, England. . Automobile Show ................+: Feb. 6-11 
Santiago, Cuba.... Annual Automobile Show......... March, 1922 
Rio de Janeiro.... Automotive Exhibition............. Sept., 1922 
CONVENTIONS 
Wichita, Kans.....: ‘Threshermen’s Convention ......... Feb. 21-24 
























WASHINGTON STATE CONVENTION 

Seattle, Jan. 27—All branches of the 
automotive industry will be brought to- 
gether for the first time at the 1922 state 
convention of the Washington Auto- 
motive Trade Assn. to be held in Olympia 
in midsummer. Preliminary plans for 
the convention indicate that it will mark 
a big epoch in the history of the industry 
in the state, according to William A. 
Simonds, state secretary. 


BRIDGEPORT SHOW WEEK 
Bridgeport, Conn., Jan. 27—Automobile 
show week was observed here last week 
by the Bridgeport Automotive Assn. The 


show was held in the individual show- 
rooms of the association members. 




















OAKLAND RESUMES PRODUCTION 

Detroit, Jan. 27—Oakland Motor Car 
Co. division of General Motors Corp. re- 
sumed operations today after a month’s 
closing for inventory and re-equipment 












of the factory to manufacture its new 
models. Business resulting from the New 
York and Buffalo shows, as well as sales 
in other sections, has been heavy and 
the factory will operate on a schedule 
which will produce 3800 cars’ in 
February. 
CARRIGAN FACTORY SOLD 

Brattleboro, Vt., Jan. 28—Extent to 
which the horse-drawn vehicle is giving 
way to the motor in New England has 
perhaps been no. more sharply empha- 
sized here than announcement this week 
that the historic carriage factory of 
Rockwell & Sherwin, for more than 40 
years a leader in this line, has been 
leased to the Roberts Auto Co. 

OTTAWA DISPLAY WEEK 

Ottawa, Ont., Jan. 27—The automotive 
section of the Ottawa Retail Merchants’ 
Assn. held a special display week dur- 
ing the national winter carnival running 
in Ottawa from Jan. 28 till Feb. 4. 


SPEEDWAY SEAT SALE 


Indianapolis, Jan. 28—The sale of 
seats for the Indianapolis speedway races 
to be held Decoration Day will open Jan. 
30. It is expected that the rush for 
choice seats will be greater this year 
than ever before. 


TOLEDO SHOW BEST EVER 


Toledo, Jan. 27—The fourteenth annual 
automobile show at Toledo at the mid- 
week mark had topped last year’s at- 
tendance record by more than 2,000 each 
night and appeared to be creating 
enough interest in motors to carry the 
dealers through a fine year in 1922. 

SEDANS MORE POPULAR 

Syracuse, Jan. 28—Forty-three per 
cent of the cars shipped from the fac- 
tory of the Franklin Automobile Co. dur- 
ing the first 11 months of 1921 were of 
the sedan type, an increase of 4 per 
cent over the same‘ period of 1920. 

















